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Scoping  Material 


SCOAPPDIV.DOC 


FEDERAL  REGISTER  NOTICE  DESCRIPTION 

To:       WO  Director  (140) 

State  Director,  California  (CA-930) 

From:     Area  Manager,  Palm  Springs -South  Coast  Resource  Area 
Office,  California  Desert  District 

Title  of  Document : 

Eagle  Mountain  Landfill  Project  Environmental  Impact 
Statement /Environmental  Impact  Report  (EIS/EIR) 

Statement  of  Sensitivity: 

This  project  is  controversial  and  will  likely  be 
appealed 

Description  of  Notice: 

In  compliance  with  40  CFR  1508.22,  this  notice  informs 
the   public  of  BLM's  intent  to  prepare  a  joint  EIS/EIR 
with  Riverside  County  to  analyze  the  impacts  of  a 
proposed  right-of-way  and  land  exchange  with  Kaiser 
Steel  Resources  Inc.  (KSR)  and  a  proposed  Class  III 
waste  disposal  facility  at  KSR's  Eagle  Mountain  Mine, 
Riverside  County,  California.   The  landfill  would  be 
operated  by  the  Mine  Reclamation  Corporation  (MRC) . 

Date  Work  was  begun  en  Notice:   APR  <■  *  1S95 

Date  Notice  is  to  be  Published:   MAY  1  2  1995 


Name  of  Official  Signing  Document:  Julia  Dougan 
Title:  Area  Manager 

Telephone  Number:  .519}  251-4800 


Project  Lead:  Joan  Oxendme 

Title:  Chief -Resources  and  Planning 

Telephone  number:  ;ci9)  251-4804 


Date  rorwarded  to  WO,  SD,  FR 


"AT   s  igg5 


United  States  Department  of  the  Interior 

BUREAU  OF  LAND  MANAGEMENT 

Palm  Springs  —  South  Coast  Resource  Area 

63-500  Garnet  Avenue 

Post  Office  Box  2000 

North  Palm  Springs,  CA  92258-2000 


IN  REPLY  REFER  TO: 

1795 
CA-066.31) 


MAY  *  5  1995 


Director,  Office  cf  the  Federal  Register 
National  Archives  and  Records  Service 
General  Services  Administration 
Washington,  D.C.   20408 

Dear  Sir: 


Enclosed  are  three  (3)  signed  copies  or  a  notice  or  intent  to 
prepare  a  joint  Environmental  Impacc  Statement /Environmental 
Imnact  Report  for  the  Eagle  Mountain  Landfill  Project.   A  copy  of 


the  notice  is  =iso  prcviaea  on  aisxette  ana  may  ce  accessed  us 
WordPerfect  5.1.   Please  publish  this  notice  in  the  Federal 
Reciiszer   at  the  first  available  opportunity. 


mg 


Thank  vou  for  your  assistance 


sincerely, 

fcftffe  <9su 

Julia  Zougan  ' 
Area  Manaaer 
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4310-40-M 
4-00160 


DEPARTMENT  OF  THE  INTERIOR 

Bureau  of  Land  Management 

[CA-066-00-5440-10-ZBBB;  CACA-30079;  CACA-25594;  CACA-3192] 

Subject:         Proposed  Land  Exchange  and  Rights-of-Way  for  Eagle  Mountain  Non- 
Hazardous  Municipal  Solid  Waste  Landfill  and  Recycling  Center 

Agency:  Bureau  of  Land  Management.  Department  of  the  Interior.  Palm  Springs-South 

Coast  Resource  Area.  Desert  District.  California 

Action:  Nouce  of  Intent  to  Prepare  an  Environmental  Impact  Statement 

Summary:       In  compliance  with  the  National  Environmental  Policy  Act  (NEPA)  of  1969 
and  Title  40  Code  of  Federal  Regulations  Pan  1508.22.  notice  is  hereby  given  that  the  Bureau 
of  Land  Management  (BLM)  and  the  County  of  Riverside  (County)  will  prepare  a  joint 
Federal  Environmental  Impact  Statement/County  Environmental  Impact  Report  (EIS/EIR)  for 
a  proposed  land  exchange  and  rights-of-way  with  Kaiser  Eagle  Mountain.  Inc.  (Kaiser)  for  a 
proposed   Class  III  non-hazardous,  municipal  soiid  waste  landfill  and  recycling  center  at  the 
Eagle  Mountain  mine  site  in  Riverside  County,  California.   The  landfill  would  be  operated  by 
Mine  Reclamation  Corporation  (MRO. 

In  the  proposed  land  exchange.  BLM  would  acquire  from  Kaiser  approximately  2.846  acres  of 
land  that  include  areas  containing  important  habitat  for  the  desert  tortoise  ( a  federally  listed 
threatened  species)  and  habitat  supporting  the  desert  puprish  (a  federally  listed  endangered 
species).    The  acquisition  of  these  offered  private  lands  would  benefit  BLM's  biological, 
cultural,  scenic,  and  resource  management  goals  and  cro grams. 

BLM  wouid  transfer  to  Kaiser  approximately  3.481  acres  of  public  land,  much  of  which  is 
disturbed  from  past  mining  operations  and  is  subject  ro  unpatented  mining  and  mill  site 


claims  currently  held  by  Kaiser.  Kaiser  would  lease  this  land  together  with  other  lands 
necessary  for  the  landfill  to  MRC  for  use  in  developing  and  operating  a  Class  HI  non- 
hazardous,  municipal  solid  waste  landfill  and  recycling  center  (Landfill). 

Kaiser  is  also  applying  for  the  conversion  of  a  legislatively  approved  railroad  right-of-way 
(<ranted  to  Kaiser  for  rail  and  road  access  to  the  mine  site  for  mining  purposes)  to  a  26.8 
mile  right-of-way  grant  pursuant  to  the  Federal  Land  Policy  and  Management  Act  (FLPMA) 
of  1976  for  rail  and  road  access  to  the  site.   Kaiser  also  is  applying  for  a  new  6.75  mile  right- 
of-way  pursuant  to  FLPMA  to  allow  road  access  via  existing  Eagle  Mountain  Road  to  the 
site.  The  new  FLPMA  right-of-way  is  proposed  to  be  issued  jointly  to  Kaiser  and  the 
Metropolitan  Water  District.   The  proposed  new  FLPMA  right-of-way  to  Kaiser  would 
supersede  the  existing  legislative  right-of-way   to  allow  use  of  the  rail  and  road  for  landfill 
purposes. 

The  site  also  would  be  used  for  rail  and  equipment  maintenance,  landfill  gas  recovery  and 
utilization,  flare/energy  recovery,  and  leachate  processing.   Alternatives  to  the  current 
proposal  will  be  considered  in  the  EIS/EIR. 

Supplementary  Information:  The  project  site  is  Kaiser's  open  iron  mine  located  in  the 

Eaale  Mountains  in  eastern  Riverside  County,  California.  The  site  is  located  approximately 
10  miles  north  of  Interstate  Highway  10  and  Desert  Center,  approximately  170  miles  east  of 
Los  Anaeles.  and  approximately  50  miles  west  of  the  Arizona  border. 

MRC  has  leased  from  Kaiser  the  lands  necessary  for  the  Landfill  and  a  52-mile  private 
railroad  for  the  Landfill  for  a  period  of  100  years.   MRC  proposes  to  use  approximately  4.564 
acres  of  the  leased  area  for  the  Landfill  facility  site,  of  which  about  2.262  acres  would  be  for 
actual  landfilline.   The  proposed  railroad  right-of-way  traverses  public  land  from  Ferrum  to 
the  mine  site.    Before  refuse  is  delivered  to  the  project  site,  it  will  be  processed  through  a 
transfer  station  or  a  Materials  Recovery  Facility  (MRF)  as  near  as  practicable  to  the  sources 
of  refuse  production  in  Southern  California.   At  the  transfer  station  or  MRF.  which  will  not 
be  owned  or  operated  by  MRC.  refuse  will  be  screened  for  hazardous  substances,  sorted  for 
recvclables.  compacted,  and  loaded  into  closed  shipping  containers.   The  closed  containers 


will  be  transported  to  the  Landfill  site  by  train  or  in  some  cases  by  truck.   MRC  plans  to 
have  the  Landfill  operational  in  1997. 

Initially,  MRC  expects  to  receive  approximately  3,000  to  4,000  tons  of  waste  per  day.   Over 
the  first  10  years,  this  daily  volume  is  expected  to  reach  12,000  tons  per  day.   The  peak  waste 
flow  of  20,000  tons  is  not  expected  to  be  reached  until  at  least  20  years  into  the  operations, 
with  18,000  tons  per  day  being  transported  by  rail  and  a  maximum  of  2,000  tons  per  day 
being  transported  by  road.   The  waste  would  be  placed  in  and  around  the  existing  open 
mining  pits  at  the  site.  The  estimated  total  capacity  of  the  proposed  Landfill  is  approximately 
670  million  tons. 

The  project  would  be  developed  to  meet  stringent  state  and  federal  regulations  and  guidelines 
for  municipal  solid  waste  landfills.   The  entire  area  underlying  the  refuse  would  be  lined  with 
a  composite  liner  overlain  by  a  leachate  collection  and  removal  system.   At  no  time  would 
refuse  be  placed  upon  or  against  unlined  native  material.    Other  environmental  monitoring 
and  control  systems  to  be  constructed  would  include:   groundwater  monitoring  wells,  leachate 
collection  and  treatment  system,  drainage  systems,  and  landfill  gas  control  and  recovery 
systems. 

In  conjunction  with  the  development  of  the  Landfill.  Kaiser  would  redevelop  the  Eagle 
Mountain  Townsite  (Townsite)  located  near  the  Landfill  site.   The  Townsite  consists  of 
residential  and  commercial  buildings  and  infrastructure  as  well  as  an  operating  communitv 
correctional  facility.   Although  the  Townsite  was  once  populated  with  nearlv  3,700  people, 
the  current  Townsite  population  has  decreased  to  approximately  220  people. 

The  Eagle  Mountain  Landfill  and  Recycling  Center  project  was  previously  evaluated  in  a 
Joint  EIS/EIR  prepared  by  the  BLM  and  the  County.    A  Notice  oi  Intent  for  the  prior 
EIS/EIR  was  published  November  15.  1989  (See  54  Federal  Register  47581).  The  County 
certified  the  EIR  portion  of  the  joint  document  on  November  3.  1992.  and  the  BLM  issued  its 
Record  oi  Decision  (ROD)  for  the  Project  on  October  20.  1993.    Appeals  were  filed  with  the 
Interior  Board  oi  Land  Appeals  (IBLA)  as  a  result  of  the  BLM's  approval  of  the  project. 


In  December.  1992,  three  lawsuits  were  filed  in  state  court  challenging  the  adequacy  of  the 
EIR  under  the  California  Environmental  Quality  Act  (CEQA).   In  September,  1994,  a  state 
court  judge  issued  a  Writ  of  Mandate  to  the  County  finding  the  EIR  inadequate  in  specified 
areas  and  requiring  further  environmental  review  to  be  undertaken  by  the  County.   As  the 
County  was  preparing  to  initiate  a  new  round  of  environmental  review  to  address  the 
deficiencies  identified  by  the  state  court  in  its  Writ  of  Mandate,  BLM  requested  that  the  ROD 
be  remanded  to  the  BLM  to  facilitate  undertaking  joint  environmental  review  with  the  County 
pursuant  to  the  National  Environmental  Policy  Act  (NEPA).   The  IBLA  has  now  remanded 
the  matter  to  the  BLM  to  allow  for  further  environmental  review. 

BLM  has  agreed  to  again  prepare  a  joint  NEPA/CEQA  environmental  document  in 
cooperation  with  the  County.   The  new  document  will  include  review  of  potential 
environmental  impacts  from  the  anticipated  improvements  to  the  Townsite.  located  adjacent  to 
the  Landfill  site.   The  County  will  concurrendy  process  land  use  applications  for  the  Landfill 
and  the  Townsite. 

BLM  has  responsibility  for  the  environmental  review  being  conducted  pursuant  to  NEPA  and 
will  ensure  appropriate  review  in  accordance  with  Council  on  Environmental  Quality  (CEQ) 
regulations  for  implementing  NEPA,  pertinent  guidance  contained  in  the  Department  of 
Interior  Manual  on  Environmental  Quality  (DM  516),  and  the  BLM  NEPA  Handbook 
(H- 1790-1).   The  environmental  document  will  be  developed  by  a  third  party  contractor 
approved  by  BLM.   BLM  will  maintain  overall  responsibility  for  preparation  and  review  of 
the  document. 

Dates:    Four  public  scoping  meetings  will  be  held  on  consecutive  days  at  the  following  times 
and  locations: 

9  a.m  -  12  p.m.    May  31.  1995:  Council  Chamber.  City  of  Palm  Desert.  73-510  Fred  Waring 
Drive.  Palm  Desert.  California 

6  p.m.  -  9  p.m.     May  31.  1995:   County  Service  .Area  #51.  Clubhouse.  26251  Parkview. 
Desert  Center.  California 


9  a.m  -  12  p.m.  June  1,  1995:  Riverside  Raincross  Convention  Center.  Community  Room, 
3443  Orange  Street.  Riverside.  California 

6  p.m.  -  9  p.m.     June  1,  1995:   Ramada  Inn.  San  Jacinto  Room.  3885  West  Florida  Avenue, 
Hemet.  California 

Registration  begins  at  8:30  a.m.  for  the  morning  meetings  and  5:30  p.m.  for  the  evening 
meetings. 

Public  participation  is  an  integral  pan  of  the  review  process.   Comments  are  being  requested 
to  help  identify  significant  issues  or  concerns  related  to  the  proposed  action  to  determine  the 
scope  of  the  issues  (including  alternatives)  that  need  to  be  analyzed,  and  to  identify  and 
eliminate  from  detailed  study  the  issues  that  are  not  significant   All  comments  recommending 
that  the  EIS/EIR  address  specific  environmental  issues  should  contain  supporting 
documentation  and  rationale.   Written  comments  must  be  submitted  no  later  than  30  days 
from  the  date  of  this  notice  to  the  following  address:   Ms.   Julia  Dougan.  Area  Manager. 
Bureau  of  Land  Management  Palm  Springs-South  Coast  Resource  Area  Office.  63-500 
Garnet  Avenue.  North  Palm  Springs,  California.  92258-2000. 

For  Additional  Information  Contact: 

Dr.  Joan  Oxendine.  BLM.  Palm  Springs-South  Coast  Resource  Area.  P.O.  Box  2000.  North 
Palm  Springs,  CA  92258-2000.  telephone  619-251-4804 


Dated:       Mav  5.  1995 


l£v 


Julia  Dougan 
Area  Manager 


♦ 


^^ 


TAKE' 


United  States  Department  of  the  Interior 


AMBKAi 


BUREAU  OF  LAND  MANAGEMENT 

Palm  Springs  —  South  Coast  Resource  Area 

63-500  Garnet  Avenue 

Post  Office  Box  2000 

North  Palm  Springs,  CA  92258-2000 


IN  REPLY  REFER  TO 

1795 
(CA-066.31) 


iUrt  4  o  1995 


Director,  Office  of  the  Federal  Register 
National  Archives  and  Records  Service 
General  Services  Administration 
Washington,  D.C.   2 0408 

Dear  Sir: 

Enclosed  are  three  (3)  signed  copies  of  a  correction  notice  for 
the  Eagle  Mountain  Landfill  project  notice  published  in  the 
Federal  Register  on  May  11,  1995.  A  copy  of  zhe  notice  is  also 
provided  on  diskette  and  may  be  accessed  using  WordPerfect  5.1. 
Please  publish  this  notice  in  the  Federal  Register  at  the  first 
available  opportunity. 

Thank  you  for  your  assistance. 


Sincerely, 

Julia  Dougan 
Area  Manager 


^4=:<ci— r~) 
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DEPARTMENT  OF  THE  INTERIOR 
Bureau  of  Land  Management 
[CA-066-00-5440-10-ZBBB;  CACA-30070;  CACA-25594;  CACA-31926] 
Subject:        Proposed  Land  Exchange  and  Rights-of-Way  for  Eagle  Mountain  Non- 
Hazardous  Municipal  Solid  Waste  Landfill  and  Recycling  Center 

Correction 

In  notice  document  95-11645,  beginning  on  page  25243,  in  the  issue  of  Thursday,  May  11, 

1995,  make  the  following  correction: 

1.  On  page  25243,  in  the  third  column,  third  line.  "CACA-30079"  should  read  ••CACA- 
30070". 

2.  On  page  25243,  in  the  third  column,  fourth  line,  "CACA-3192]"  should  read  "CACA- 

31926]". 

Dated:  June  6,  1995 


x\lWMt~     *Q& 


Julia  Dougan 
Area  Manager 
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COUNTY  OF  RIVERSIDE 

TRANSPORTATION  AND 
LAND  MANAGEMENT  AGENCY 

Planning  Department 


AletaJ.  Laurence 
Director  of  Planning 


NOTICE  OF  PREPARATION 

FOR  AN  ENVIRONMENTAL  IMPACT  REPORT  (EIR)  FOR  THE 

EAGLE  MOUNTAIN LATOTHX  AND  RECYCLING  CENTER 

RIVERSIDE  GOtJNTy,  CALIFORNIA 

■  May-6;::t:995,:,,.. 


TO:  ■■..- \%  ■■••.....;. 

State  Clearinghouse  and  interested  agencies,  organizations,  and  members  of  the  public. 

LEAD  AGENCY: 

Riverside  County  

Planning  Department 

4080  Lemon  Street  9th  Floor 

Riverside,  CA  92502-1409 

Contact:  David  Mares,  Senior  Planner 

CONSULTING  FIRM: 

CH2MHILL:x  ::;-   ';•• 

2510  Red  Hill  Avenue  \/ 

Santa  Ana,  C A  92705  •/  -^.x 

Contact:  Tom  Peters '"V  ..,_,  tl 


1 

4080  Lemon  Street,  9th  Floor«Riverside,  California  92501«(909)  275-3200 
P.  O.  Box  1409-Riverside,  California  92502- 1409 -FAX  (909)  275-3157 


PUBLIC  REVIEW  PERIOD: 

The  Riverside  County  Planning  Department  is  the  lead  agency  for  preparation  of  an 
environmental  impact  report  (EIR)  for  the  project  identified  in  this  Notice  of  Preparation 
(NOP).  We  are  requesting  input  from  you  or  your  agency  regarding  the  scope  and  content 
of  the  environmental  information  for  this  project  as  it  pertains  to  your  interests  or  your 
agency's  statutory  responsibilities.  Comments  are  requested  by  June  20,  1995.  The 
project  description,  location,  and  potential  environmental  effects  to  be  addressed  in  the  EIR 
are  contained  in  the  attached  materials. 

In  responding  to  this  NOP,  responsible  agencies  and  other  agencies  having  jurisdiction 
over  natural  resources  that  may  be  affected  by  the  project  are  requested  to  provide  detailed 
prescriptive  and/or  performance  standards  applicable  to  project  activities  that  will  be 
subject  to  review  and/or  approval  of  the  responding  agency.  This  information  will  be  used 
to  assist  in  the  evaluation  of  standards  of  significance  and  development  of  mitigation 
measures  to  address  any  significant  impacts  of  the  project  identified  by  each  agency  (see 
Public  Resources  Code  Section  21081.6). 

Please  direct  your  written  comments  to: 

Mr.  David  Mares,  Senior  Planner 
Riverside  County  Planning  Department 
P.O.  Box  1409 
Riverside,  C A  92502-1409 

PUBLIC  AND  AGENCY  SCOPING  MEETINGS: 

Four  public  scoping  meetings  will  be  held  to  discuss  the  project  and  scope  of  the  EIR.  The 
purpose  of  these  meetings  is  to  identify  issues  that  should  be  addressed  in  the  EIR.  The 
public  meetings  will  be  open  to  all  interested  members  of  the  public.  These  scoping 
meetings  will  be  held  at  the  following  locations  and  times: 

9  a.m  -  noon  (Wednesday),  May  3 1,  1995:  City  Hall,  Council  Chambers 
73-510  Fred  Waring  Drive,  Palm  Desert,  California 

6  p.m.  -  9  p.m.  (Wednesday),  May  31,  1995:  Lake  Tamarisk  Clubhouse 
2625 1  Parkview  Drive,  Desert  Center,  California 

9  a.m  -  noon  (Thursday),  June  1,  1995:  Raincross  Square  Convention  Center,  Community 
Room,  3443  Orange  Street,  Riverside,  California 

6  p.m.  -  9  p.m.  (Thursday),  June  1,  1995:  Ramada  Inn,  San  Jacinto  Room,  First  Floor, 
3885  West  Florida  Avenue,  Hemet,  California 


PROJECT  TITLE:  Eagle  Mountain  Landfill  and  Recycling  Center  II 

PROJECT  LOCATION:  County  of  Riverside  in  the  Eagle  Mountain  area,  approximately 
10  miles  northwest  of  the  community  of  Desert  Center  (See  Attachment  1). 

DESCRIPTION  OF  THE  PROPOSED  PROJECT: 

Background 

Mine  Reclamation  Corporation  (MRC)  and  Kaiser  Eagle  Mountain,  Inc.,  (Kaiser)  propose 
to  develop  the  Eagle  Mountain  Landfill  and  Recycling  Center  Project  (Project),  located  at 
the  Kaiser  Eagle  Mountain  mine  in  eastern  Riverside  County,  approximately  60  miles  east 
of  Indio  in  the  Chuckwalla  Valley.  The  Project  site  is  approximately  1.5  miles  south  of  the 
Joshua  Tree  National  Park  boundary  near  the  Pinto  Basin. 

The  Project  comprises  a  Class  III  non-hazardous  municipal  solid  waste  landfill  (Landfill) 
on  property  leased  by  Kaiser  to  MRC,  and  the  resulting  redevelopment  of  the  existing 
adjacent  townsite  (Townsite)  proposed  by  Kaiser.  The  Project  also  requires  the  approval 
of  a  land  exchange  and  rights-of-way  between  Kaiser  and  the  Bureau  of  Land  Management 
(BLM).  The  potential  environmental  impacts  of  the  Landfill  and  the  improvements  to  the 
Townsite  will  be  evaluated  in  an  EIR  in  compliance  with  the  requirements  of  the  California 
Environmental  Quality  Act  (CEQA),  with  the  County  as  lead  agency  under  CEQA. 

Landfill 

The  Landfill,  which  is  primarily  a  waste-by-rail  system,  will  have  the  capacity  to  receive 
up  to  20,000  tons  of  waste  a  day.  It  is  designed  to  meet  or  exceed  all  applicable  federal 
and  state  regulations  for  design  and  operation  of  municipal  solid  waste  landfills.  The 
Landfill  footprint  will  cover  about  2,262  acres,  and  buffer  and  ancillary  facilities  will 
occupy  another  2,392  acres.  Waste  for  disposal  will  be  non-hazardous  municipal  solid 
waste  (i.e.,  regulated  as  Class  III  waste  under  California  landfill  regulations).  All  waste 
accepted  at  the  Landfill  will  be  from  Southern  California  counties  (i.e.,  San  Diego, 
Riverside,  Los  Angeles,  San  Bernardino,  Ventura,  Orange,  and  Santa  Barbara)  that  comply 
with  the  mandatory  waste  reduction  and  diversion  requirements  of  the  California  Integrated 
Waste  Management  Act  of  1989  (AB  939).  No  waste  will  be  landfilled  from  out-of-state 
sources. 

Design.  The  Landfill  design  incorporates  a  state-of-the-art  composite  liner  system  to 
accommodate  any  leachate  that  may  be  generated.  The  liner  system  includes  a  leachate 
collection  and  removal  system.  The  Landfill  is  designed  so  that  the  leachate  collection 
system  directs  flow  across  the  top  of  the  liner  towards  the  leachate  collection  sumps 
located  at  the  low  points  of  each  subphase.  There  will  be  approximately  12  sumps 
constructed  at  the  low  points  for  collection  of  the  leachate.  If  any  leachate  is  generated,  it 


would  be  removed  through  pumps  installed  through  leachate  collection  riser  pipes 
extending  to  the  surface  of  the  fill.  Underlying  this  liner  is  an  Unsaturated  Zone  Liquids 
Monitoring  System  (UZLMS).  The  UZLMS,  which  is  a  secondary  system  designed  to 
detect  and  collect  any  liquids  that  might  migrate  from  the  waste  through  the  liner  system, 
consists  of  a  collection  zone,  an  80-mil  HDPE  geosynthetic  liner,  and  geosynthetic-clay 
liner.  All  liner  systems  are  constructed  on  excavated  bedrock  or  soil,  or  prepared  soil  fill. 
The  natural  materials  used  for  construction  are  available  on-site.  The  Landfill  is  designed 
to  manage  landfill  gas  that  could  be  generated  as  waste  decomposes.  The  gas  will  be 
collected  by  a  series  of  horizontal  pipes  and  vertical  wells  constructed  into  the  waste. 

Operations.  The  Landfill  will  be  divided  into  five  primary  phases.  Construction  and 
operation  will  progress  from  west  to  east,  and  the  site  will  be  closed  sequentially,  in  15-  to 
50-  acre  subphases,  as  the  Landfill  reaches  design  grade.  Build  out  of  the  Landfill  is 
estimated  to  occur  in  100  years.  The  Landfill  facility  will  operate  seven  days  per  week,  24 
hours  per  day.  Although  landfilling  will  primarily  occur  during  daylight  hours,  six  days 
per  week,  waste  may  be  transported  to  the  facility  24  hours  per  day. 

Transport  to  Landfill.  The  waste  will  be  transported  to  the  Landfill  site  by  trucks 
and  by  rail.  Waste  will  be  in  enclosed  containers  to  prevent  liquids  from  leaking  and  trash 
from  blowing  out  of  the  containers.  A  limit  of  100  transfer  truck  round  trips  and  up  to  six 
train  trips  per  day  will  be  accepted  at  the  site.  Transfer  trucks  from  outside  the  desert  areas 
of  Riverside  County  will  cease  after  3  years. 

All  incoming  waste  will  first  be  screened  to  remove  recyclable  and  potentially  hazardous 
materials  at  a  materials  recovery  facility  (MRF)  or  transfer  station  (TS).  There  are  no 
MRFs  or  TSs  proposed  as  part  of  this  Project.  The  site  will  receive  wastes  from  existing 
MRFs  and  TSs,  as  well  as  from  new  MRFs  and  TSs  to  be  built  and  operated  by  other 
entities.  Local  area  waste  will  be  delivered  to  the  Landfill's  Local  Waste  Receiving 
Facility  (LWRF)  by  garbage  trucks  or  private  trucks  and  cars.  MRF  or  TS  processing  will 
entail  inspection,  screening  and  removal  of  recyclables  and  unacceptable  waste.  After 
sorting  and  screening,  waste  will  be  loaded  into  transfer  trailers  or  shipping  containers  by 
top  loading  or  in  some  cases  by  end  loading.  All  shipping  containers  and  transfer  trailers 
will  be  totally  enclosed  or  covered  prior  to  shipping  to  the  Landfill. 

Local  area  waste  and  waste  from  Blythe  will  be  unloaded,  inspected  and,  where 
appropriate,  recyclables  or  non-compliant  waste  will  be  removed.  Nonconforming  waste 
will  be  removed  from  the  Landfill  site  in  the  container  in  which  it  was  transported.  The 
waste  will  then  be  transported  to  the  Landfill  working  face  for  disposal.  Recyclables  will 
be  temporarily  stored  at  the  site  prior  to  shipment  by  truck  or  train  to  facilities  handling 
large  volumes  of  recyclables. 
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Waste  Inspection  During  Operations.  During  waste .  dumping  and  compaction, 
the  waste  will  be  inspected  for  the  presence  of  nonconforming  material,  and  if  any  is 
discovered,  the  operation  will  be  stopped  and  the  questionable  waste  further  inspected  and, 
if  necessary,  removed.  After  the  waste  is  compacted,  daily  cover  will  be  spread  on  the 
waste  to  control  blowing  litter,  rainfall  infiltration,  or  potential  vectors.  At  the  end  of  each 
work  day,  all  exposed  waste  will  be  covered  with  a  six-inch  layer  of  compacted  soil. 
Intermediate  cover  layers  of  soil  compacted  to  a  minimum  thickness  of  12  inches  will  be 
applied  to  areas  that  are  inactive  more  than  180  days. 

During  the  course  of  operations  the  leachate  collection  and  removal  and  the  active  gas 
collection  systems  will  collect  any  liquids  migrating  through  the  waste  or  collect  landfill 
gas  as  waste  decomposes.  The  liquids  will  be  treated  either  at  the  Townsite  waste  water 
treatment  plant  after  pretreatment,  or  at  an  offsite  publicly  operated  treatment  plant.  Gas 
will  be  collected  by  a  series  of  vertical  gas  collection  wells  installed  into  the  waste  as 
filling  progresses.  The  wells  will  be  connected  to  a  series  of  gas  collection  pipes 
constructed  on  top  of  the  intermediate  fill  or  under  the  final  cover. 

Staffing.  The  facility  will  employ  about  67  people  at  initial  operations  and  about 
250  people  at  full  operation.  Site  managerial  staff  will  be  responsible  for  staff  supervision, 
efficient  operation  and  compliance  with  all  permit  requirements  and  regulatory  permitting. 
Staff  will  be  trained  specifically  for  the  following  functions:  weighing,  screening  and 
inspecting  incoming  waste;  directing  the  operations;  maintaining  and  repairing  equipment; 
operating  the  Landfill  gas  collection  and  removal  equipment;  documenting  the  operation; 
monitoring  the  environmental  monitoring  equipment;  constructing  the  liner  system;  and 
applying  daily  cover  to  the  waste. 

Monitoring.  Landfill  operations  will  be  continuously  monitored  by  MRC  personnel  or 
technical  consultants  as  well  as  periodically  monitored  by  local  and  state  regulatory 
personnel.  Environmental  monitoring  at  the  Landfill  comprises  primarily  six  engineered 
systems:  (1)  unsaturated  zone  liquid  monitoring  system  (UZLMS),  discussed  above;  (2) 
unsaturated  zone  gas  monitoring  system  (UZGMS)  that  can  detect  very  small  quantities  of 
landfill  gas  that  may  migrate  through  the  liner  system;  (3)  a  ground  water  monitoring 
system  around  the  perimeter  of  the  Landfill;  (4)  air  monitoring  (i.e.,  integrated  surface, 
instantaneous  surface,  and  ambient  air  sampling,  ambient  air  monitoring);  (5)  perimeter  gas 
monitoring;  and  (6)  surface  water  monitoring. 

Closure.  The  closure  system  is  designed  to  reduce  liquids  infiltrating  the  waste;  control 
odor,  vectors  and  litter;  prevent  erosion  and  divert  rain  water  to  the  onsite  drainage  ways; 
and  control  and  maintain  gas.  The  cap  consists  of  a  foundation  layer  of  2  feet  of 
compacted  soil,  a  low-permeability  barrier  layer  of  polyethylene  (10"6),  a  1-foot  thick  layer 
of  protective  granular  soil  on  top  of  a  cushion  geotextile,  an  erosion  layer  constructed  with 
cobbles  and  boulders,  and  a  final  layer  designed  to  blend  in  to  the  existing  desert 
landscape. 


Townsite 

The  Eagle  Mountain  Townsite  is  an  existing,  but  underutilized,  former  mining  community 
that  supplied  housing  for  Kaiser  employees  during  the  active  period  of  mining  at  the  site. 
It  consists  of  a  network  of  residential  and  commercial  buildings  and  infra  structure,  as  well 
as  an  operating  community  correctional  facility  operated  by  the  Management  and  Training 
Corporation,  Inc.  (MTC).  A  public  use  permit  has  also  been  granted  to  MTC  for  an 
additional  correctional  facility  within  the  Townsite  area.  At  the  height  of  active  mining 
operations,  the  Townsite  was  populated  with  as  many  as  3,700  people.  The  current 
Townsite  population  has  decreased  to  approximately  220  people  (excluding  the 
approximately  420  inmates  at  the  correctional  facility). 

The  Townsite  contains  a  total  existing  single-family  housing  stock  of  347  detached  units, 
14  other  partially  constructed  residential  structures,  and  49  residential  foundations/slabs. 
Of  this  total  housing  stock,  approximately  146  units  are  currently  occupied  by  or  reserved 
for  employees  of  MTC  or  Kaiser.  The  existing  developed  (but  underutilized)  area 
comprises  approximately  half  of  the  Townsite  area.  The  remaining  undeveloped  area 
within  the  Townsite  will  be  designated  as  open  space  or  a  similar  designation  under  the 
Townsite  Specific  Plan.  With  minor  renovations,  the  existing  available  housing  and 
infrastructure  within  the  Townsite  will  be  available  to  accommodate  the  housing  and 
service  needs  of  Landfill  employees  and  their  families.  The  Townsite  is  served  by  a  fully 
improved  system  of  private  interior  streets;  a  water  storage  and  distribution  system  for 
domestic,  industrial  and  fire  protection  purposes  (drinking  water  is  provided  by  regular 
delivery  to  roof  mounted  storage  tanks);  wastewater  collection  and  treatment  system; 
electric  and  telephone  service;  and  a  fire  station. 

The  proposed  Townsite  Specific  Plan  and  associated  General  Plan  Amendment,  Change  of 
Zone  and  Subdivision  will  provide  for  the  improvement  of  the  existing  developed  area  of 
the  Townsite  resulting  from  development  of  the  Landfill.  The  Townsite  Specific  Plan  will 
acknowledge  the  existing  residential  and  circulation  patterns  and  will  provide  planning 
standards  consistent  with  the  substantial  infrastructure  already  located  within  the  Townsite 
area.  The  Specific  Plan  for  the  Townsite  will  provide  for  improvements  to  the  currently 
unoccupied  housing  stock  similar  to  the  improvements  made  by  Kaiser  to  the  existing 
occupied  homes.  Where  possible,  vacant  pads  and  foundations  scattered  within  the 
Townsite  will  be  infilled  with  equivalent  housing.  Planning  standards  will  reflect  and 
conform  to  existing  development.  The  Specific  Plan  will  acknowledge  that  Kaiser 
maintains  ownership  of  the  Townsite  and  is  responsible  for  many  public  improvements, 
maintenance,  and  service. 


PRELIMINARY  IDENTIFICATION  OF  ENVIRONMENTAL  ISSUES: 

The  following  environmental  issues  will  be  analyzed  in  the  EIR  with  regard  to  construction 
and  operation  of  the  Landfill,  access  roads,  rail  lines,  and  expansion  of  the  Eagle  Mountain 
Townsite:    water  quality  and  use;  public  health  and  safety;  traffic  and  transportation;  air 
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quality;  general  plan,  open  space,  and  land  use;  surface  drainage/flooding;  biology;  growth 
inducement  and  socioeconomics;  geology,  seismic,  and  mineral  resources;  visual, 
recreation  and  wilderness  resources;  utilities  and  services;  noise;  cultural  resources; 
paleontology;  energy  consumption/generation;  and  cumulative  effects  of  related  projects. 

The  original  EIR  for  this  project  (State  Clearinghouse  No.  8908413)  was  certified  by  the 
Riverside  County  Board  of  Supervisors  in  1992,  but  was  subsequently  challenged  in  San 
Diego  Superior  Court  (Court).  In  its  Statement  of  Decision,  the  Court  directed  that  a  new 
EIR  be  prepared  to  address  several  issues. 

In  compliance  with  the  Court's  decision  of  July,  1994,  the  new  EIR  will  also  fully  analyze 
the  following  specific  issues  identified  by  the  Court: 

•  the  potential  cumulative  impacts  of  the  Eagle  Crest  Energy  Company's 
(ECEC's)  proposed  hydroelectric  project 

•  the  environmental  impacts  of  the  proposed  project  in  conjunction  with  the 
environmental  impacts  resulting  from  development  to  the  Eagle  Mountain 
Townsite 

•  the  potential  impacts  to  the  desert  tortoise  and  the  ability  of  mitigation 
measures  to  protect  the  tortoise 

•  the  potential  impacts  to  the  resources  and  wilderness  experience  of  the 
newly  designated  Joshua  Tree  National  Park 

•  the  factual  and  scientific  basis  for  the  EIR's  conclusions  that  the  Landfill 
liner  system  can  withstand  seismic  shaking,  and  the  factual  and  scientific 
basis  for  the  conclusion  that  the  Landfill  liner  system  can  capture  and 
control  leachate;  also,  to  provide  an  explanation  regarding  the  existence  or 
absence  of  any  Holocene  faults  in  the  vicinity  of  Landfill  site  and  the 
opportunity  for  additional  public  comment  on  Holocene  fault  studies  for  the 
site 

•  the  impact  of  the  Bureau  of  Land  Management's  (BLM)  existing  Level  1 
Contaminant  Survey  and  other  existing  information  to  identify  the  presence 
or  absence  of  hazardous  waste  at  the  site 

•  the  feasibility  of  the  mitigation  measures  for  the  proposed  project  in 
consideration  of  the  ECEC's  proposed  hydroelectric  project,  the  proposed 
land  exchange  between  Kaiser  and  the  BLM,  and  the  possibility  that  the 
proposed  land  exchange  between  Kaiser  and  BLM  might  not  occur. 


•  the  County's  previous  participation  in  litigation  (which  has  since  been 

terminated)  involving  the  hydroelectric  project 
PERMITS  AND  APPROVALS: 

The  project  will  require  local  land  use  approvals  from  Riverside  County  before  it  can 
proceed.  The  County  serves  as  lead  agency,  and  the  Riverside  County  Board  of 
Supervisors  will  consider  certification  of  the  EIR  and  approvals  for  the  Landfill  Specific 
Plan,  General  Plan  Amendment,  a  Revised  Permit  to  a  Reclamation  Plan,  and  Development 
Agreement  with  the  Applicant,  Mine  Reclamation  Corporation.  Seventeen  of  twenty 
permits  were  obtained  previously  for  the  project.  Many  of  these  permits  are  still  valid,  but 
will  need  to  be  reevaluated  in  light  of  the  current  environmental  review  process.  The 
County  will  also  consider  approval  of  the  Townsite  Specific  Plan,  a  Zone  Change,  General 
Plan  Amendment,  and  Subdivision  submitted  by  Kaiser. 

In  addition  to  local  land  use  and  EIR  approvals,  the  project  also  requires  the  approval  of  a 
land  exchange  between  Kaiser  (which  owns  and  leases  the  land  to  MRC)  and  the  Federal 
BLM.  The  County  and  BLM,  acting  as  co-lead  agencies  under  CEQA  and  NEPA 
respectively,  previously  prepared  a  joint  Environmental  Impact  Statement/Environmental 
Impact  Report  (EIS/EIR)  for  the  project.  The  BLM  issued  its  Record  of  Decision  (ROD) 
approving  the  land  exchange  and  rights-of-way  October  20,  1993.  The  BLM's  approval  of 
the  land  exchange  and  the  rights-of-way  grants  was  appealed  by  certain  opponents  of  the 
Landfill  to  the  Interior  Board  of  Land  Appeals  (IBLA)  in  the  U.S.  Department  of  the 
Interior.  The  BLM,  however,  requested  the  IBLA  to  remand  the  matter  to  the  BLM  so  that 
BLM  can  join  the  County  in  its  additional  environmental  review.  MRC  and  Kaiser 
supported  this  request.  The  request  was  granted  and  the  remand  has  occurred.  This  will 
allow  the  BLM  to  be  the  lead  federal  agency  for  preparing  a  new  EIS. 

ALTERNATIVES  TO  THE  PROPOSED  PROJECT: 

Alternatives  to  the  proposed  project  that  will  be  addressed  in  the  EIR  include,  without 
limitation:  (1)  The  No  Project  Alternative;  (2)  Reduced  Landfill  Operations  Alternative; 
(3)  Proposed  Action  with  Rail  Access  Only  Alternative;  (4)  Alternative  Access  Roads 
Alternative;  (5)  a  100%  Waste  Diversion  Alternative;  and  (6)  Alternative  Sites. 

No  Project  Alternative 

The  No  Project  Alternative  would  leave  the  Eagle  Mountain  site  in  its  present  condition, 
and  no  landfill  would  be  developed.  The  caretaker  status  of  the  former  mining  operations 
would  be  maintained,  at  least  temporarily.  The  existing  mining  reclamation  plan  (Kaiser 
Steel  Corporation,  1978)  would  be  implemented.  The  East  Pit  and  surrounding  piles  of 
overburden  rock  and  mine  tailing  would  remain,  with  minor  drainage  and  other 
improvements  to  stabilize  their  surfaces  and  allow  revegetation  to  occur.  Metropolitan 
communities  in  Southern  California  would  continue  to  rely  on  existing,  expanded,  or  other 
new  landfills.  The  resulting  improvements  to  the  Townsite  as  a  result  of  landfill 
development  and  operation  will  not  occur. 
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Reduced  Landfill  Operations  Alternative 

This  alternative  would  allow  for  the  disposal  of  up  to  16,000  tons  per  day  of  waste.  Of  that 
total,  up  to  14,000  tons  per  day  could  be  delivered  by  rail  and  up  to  2,000  tons  per  day 
could  be  delivered  by  truck. 

The  landfill  operating  conditions  would  be  similar  to  the  proposed  project  Waste  would 
be  initially  received  at  transfer  stations  and  MRFs  in  the  seven  county  area.  After  sorting, 
the  waste  would  be  shipped  via  rail  or  truck  to  the  landfill  site.  The  liner  system,  leachate 
collection  system,  monitoring  system,  and  cap  closure  would  be  similar  to  the  proposed 
project. 

Proposed  Action  with  Rail  Access  Only  Alternative 

This  alternative  would  eliminate  the  use  of  all  non-Chuckwalla  Valley  refuse-hauling 
trucks  to  the  proposed  site  resulting  in  a  reduction  in  the  capacity  of  the  landfill  to 
18,000  tons  per  day.  All  other  landfill  activities  of  the  proposed  project  would  remain  the 
same.  This  alternative  would  preclude  transporting  waste  from  nearby  sources  in  Blythe 
and  the  Coachella  Valley. 

Access  Road  Alternative 

Under  this  alternative,  transfer  trucks  would  use  the  existing  Kaiser  Road  to  bring  waste  to 
the  site  instead  of  existing  Eagle  Mountain  Road  and  its  proposed  extension.  The  existing 
Kaiser  Road  is  located  approximately  three  miles  east  of  Eagle  Mountain  Road,  and 
extends  10  miles  to  the  landfill  site  from  Interstate  10.  Use  of  Kaiser  Road  instead  of 
Eagle  Mountain  Road  is  not  as  direct  a  route  to  the  landfill,  and  thus  would  result  in 
approximately  7.5  extra  traffic  miles  round  trip  per  truck  load.  Kaiser  Road  is,  however, 
proposed  for  truck  traffic  in  consideration  of  the  desert  tortoise  populations  identified  in 
the  vicinity  of  Eagle  Mountain  Road.  All  other  landfill  activities  of  the  proposed  project 
would  remain  the  same. 

100%  Waste  Diversion  Alternative 

This  alternative  assumes  that  100%  of  the  waste  would  be  diverted  through  recycling  or 
other  means.  This  would  also  result  in  the  project  not  being  constructed. 

Alternative  Sites 

Alternative  regional  landfills  that  are  presently  being  proposed  and  developed  will  be 
analyzed  both  cumulatively  and  individually. 


Eagle  Mountain  EIS/EER  Scoping  Meetings 
Dates  and  Locales 


May  31, 1995:  9  a.m.  -  noon 
City  Hall,  Council  Chambers 
Palm  Desert,  California  92260-2578 
619-346-0611 

May  31,  1995,  6  p.m.-9  p.m. 

Lake  Tamarisk  Clubhouse  (County  Service  area  #51) 

Desert  Center,  California  92239 

619-227-3203 

June  1, 1995:  9  a.m.  -  noon 
Riverside  Raincross  Convention  Center 
Riverside,  California  92501 
909-787-7950 

June  1, 1995:  6  p.m.  -  9  p.m. 

Ramada  Inn,  3885  West  Florida  Avenue 

Hemet,  California 
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Eagle  Mountain  Landfill  and  Recycling  Center 

Environmental  Impact  Statement  •   Environmental  Impact  Report 

Issuance  of  Notice  of  Intent  and  Notice  of  Preparation 

Announcement  of  Public  Scoping  Meetings 

The  Bureau  of  Land  Management  (BIM)  and  the  County  of  Riverside  are  preparing  an  ^^^^^gf^ 

Satement/Environrnental  Impact  Report  (EIS/EIR)  in  °«°'d°-*  ^^^ 

and  California  Environmental  Quality  Act  (CEQA usmg ,  the ,  B LN ^°^ entoZl^el^  of  the  proposed 

approximately  60  miles  east  of  Indio,  Californ.a. 
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NOI/NOP  Availability 

The  Notice  of  Intent  (NOI)  and  the  Notice  of 
Preparation  (NOP)  have  been  issued  by  the  BLM 
and  the  County,  respectively  to  solicit  public 
participation  and  to  identify  pertinent  issues  to  be 
addressed  in  the  draft  EIS/EIR.  Copies  are  available 
for  review  at  the  following  locations: 

Bureau  of  Land  Management,  Palm  Springs- 
South  Coast  Resource  Area: 

63-500  Garnet  Avenue,  North  Palm  Springs,  LA 

Riverside  County  Planning  Department  Offices 

Riverside  Office:  Riverside  County  Administrative 
Center,  4080  Lemon  Street,  9th  Floor, 
Riverside,  CA 

Bermuda  Dunes  Office:  7933  Country  Club  Drive, 
Suite  E,  Bermuda  Dunes,  CA 


India  Branch  Library  Lake  Tamarisk  Branch  Public  Library 

Palm  Desert  Public  Library        Palm  Springs  Library  Center 
Riverside  Central  Library  San  Bernardino  Public  Library 

University  of  California  Riverside,  Library 


Libraries: 

Desert  Hot  Springs  Public  Library 

Los  Angeles  Public  Library 

Palo  Verde  Valley  District  Library 

San  Bernardino  County  Library 

(Joshua  Tree  and  Yucca  Valley  Branches) 

Meeting  Times,  Dates,  and  Locations 

Th*  BLM  and  Riverside  County  are  holding  four  public  scoping  meetings: 

1 1* pn,  |Ld„«**l  Moy 3,  ,9,5=  Lot*  W* Ott~ 2625,  M^£- C-»C^  ^ 

m.      J~w1   i.m»  1    1995-  Raincross  Square  Convention  Or.,  Community  Room,  SAA J  urange  •>  , 
9  am-noon  (Thursday)  June  1,  W5.  Ka.ncross  *i  d    A  Hemet/  CA 

6  Pn>9  pm  (Thursday)    June  1,  1995:  Romoda  Inn,  San  jocnto  Room,  F.rst  Floor,  3885  West 

The  meeting  rooms  will  be  open  at  8:30  a.rn.  for  "j?^ 

^±£^^^°^^  SSfiBB  be  an5yZed  >  -  «* 
Public  involvement  in  the  scoping  process  is  encouraged.  Wrinen  commen*  may  be  submit  by  June  20,  1995  to: 
Dr.joanOxendine  •»  Mr.  David  Mares 

U  S  Department  of  the  Interior  Riverside  County  Planning  Department 

r  i      J  Ki     „„om»n»  4080  Lemon  Street,  9th  Floor 
Bureau  of  Land  Management 

A  P.O.  Box  1409 

63-500  Garnet  Avenue  „ncn„  i  Ano 

P.O.  Box  2000  Rive^CA  925024409 

*    North  Polm  Springs.  CA  92258-200C 


Bureau  of  Land  Management 
County  of  Riverside 

SCOPING  MEETING 

EA  GLE  MOUNTAIN  LANDFILL 

AND  RECYCLING  CENTER 


May  31, 1995 

9  a.m.-noon 

City  Hall,  Council  Chamber 

73-510  Fred  Waring  Drive 

Palm  Desert,  California 


• 


AGENDA 


8:30  a.m.  Registration 


9:00  a.m. 

Welcome  and  Opening  Remarks 

Joan  Oxendine/BLM 

Dave  Mares/County  of  Riverside 

Agency  Roles  and  Responsibilities 

Joan  Oxendine/BLM 

Dave  Mares/County  of  Riverside 

Purpose  of  Scoping  Meeting 

Tom  Peters/CH2M  HELL 

Proposed  Project 

Tom  Peters/CH2M  HILL 

9:30  a.m. 

Public  Comments 

Tom  Peters/CH2M  HILL 

noon 

Closing  Remarks 

Tom  Peters/CH2M  HILL 

r 


Bureau  of  Land  Management 
County  of  Riverside 

SCOPING  MEETING 

EA  GLE  MOUNTAIN  LANDFILL 

AND  RECYCLING  CENTER 

May  31, 1995 

6  p.m.-9  p.m. 

Lake  Tamarisk  Clubhouse 

26251  Parkview 
Desert  Center,  California 


AGENDA 


5:30  p.m.         Registration 


6:00  p.m. 

Welcome  and  Opening  Remarks 

Joan  Oxendine/BLM 
Dave  Mares/County  of  Riverside 

Agency  Roles  and  Responsibilities 

Joan  Oxendine/BLM 
Dave  Mares/County  of  Riverside 

Purpose  of  Scoping  Meeting 

Tom  Peters/CH2M  HILL 

Proposed  Project 

Tom  Peters/CH2M  HILL 

6:30  p.m. 

Public  Comments 

Tom  Peters/CH2M  HILL 

9:00  p.m. 

Closing  Remarks 

Tom  Peters/CH2M  HILL 

Bureau  of  Land  Management 
County  of  Riverside 

SCOPING  MEETING 

EA  GLE  MOUNTAIN  LANDFILL 

AND  RECYCLING  CENTER 


% 


June  1, 1995 

9  a.m.-noon 

Raincross  Square  Convention  Center,  Community  Room 

3443  Orange  Street 

Riverside,  California 


AGENDA 


8:30  a.m.         Registration 


9:00  a.m. 

Welcome  and  Opening  Remarks 

Joan  Oxendine/BLM 
Dave  Mares/County  of  Riverside 

Agency  Roles  and  Responsibilities 

Joan  Oxendine/BLM 
Dave  Mares/County  of  Riverside 

Purpose  of  Scoping  Meeting 

Tom  Peters/CH2M  HILL 

Proposed  Project 

Tom  Peters/CH2M  HILL 

9:30  a.m. 

Public  Comments 

Tom  Peters/CH2M  HILL 

noon 

Closing  Remarks 

Tom  Peters/CH2M  HILL 

r 


Bureau  of  Land  Management 
County  of  Riverside 

SCOPING  MEETING 

EA  GLE  MOUNTAIN  LANDFILL 

AND  RECYCLING  CENTER 


June  1, 1995 

6  p.m.-9  p.m. 

Ramada  Inn,  San  Jacinto  Room,  First  Floor 

3885  West  Florida  Avenue 

Hemet,  California 


AGENDA 

5:30  p.m.         Registration 

6:00  p.m.         Welcome  and  Opening  Remarks         Joan  Oxendine/BLM 

Dave  Mares/County  of  Riverside 
Agency  Roles  and  Responsibilities      Joan  Oxendine/BLM 

Dave  Mares/County  of  Riverside 
Purpose  of  Scoping  Meeting  Tom  Peters/CH2M  HILL 

Proposed  Project  Tom  Peters/CH2M  HILL 

6:30  p.m.         Public  Comments  Tom  Peters/CH2M  HILL 

9:00p.m.  Closing  Remarks  Tom  Peters/CH2M  HILL 

§ 


• 


Bureau  of  Land  Management/County  of  Riverside 

Eagle  Mountain  Landfill  and  Recycling  Center 

Environmental  Impact  Statement 

Environmental  Impact  Report 

Public  Scoping  Meeting 
City  Hall,  Council  Chambers 

Palm  Desert,  California 
May  31, 1995:  9  a.m.  -  noon 

Public  participation  is  an  important  part  of  the  preparation  of  an  environmental  impact 
statement/environmental  impact  report  (EIS/EIR).  If  you  have  comments,  you  are  encouraged 
to  speak  at  the  scoping  meeting  or  to  send  your  comments  to  either  Joan  Oxendine  or  David 
Mares,  at  the  addresses  below.  Although  public  involvement  is  encouraged  throughout  the 
EIS/EIR  process,  it  is  most  helpful  to  the  EIS/EIR  scoping  effort  if  your  comments  are 
received  no  later  than  June  20,  1995.  Providing  input  at  this  time  will  ensure  that  your 
concerns  are  considered  in  preparation  of  the  EIS/EIR. 

Comments: 


Name: 
Address: 


Affiliation:        Telephone:  

(ifany) 

Send  comments  to  either  of  the  following: 

Dr.  Joan  Oxendine,  Bureau  of  Land  Management 

Palm  Springs-South  Coast  Resource  Area,  P.O.  Box  2000, 63-500  Garnet  Avenue 

North  Palm  Springs,  CA  92258-2000 

Mr.  David  Mares,  Riverside  County  Planning  Department 

4080  Lemon  Street,  9th  Floor,  P.O.  Box  1409,  Riverside,  CA  92502-1409 


Bureau  of  Land  Management/County  of  Riverside 

Eagle  Mountain  Landfill  and  Recycling  Center 

Environmental  Impact  Statement 

Environmental  Impact  Report 

Public  Scoping  Meeting 

Lake  Tamarisk  Clubhouse,  Desert  Center,  California 

May  31, 1995,  6  p.m.-9  p.m. 


Public  participation  is  an  important  part  of  the  preparation  of  an  environmental  impact 
statement/environmental  impact  report  (EIS/EIR).  If  you  have  comments,  you  are 
encouraged  to  speak  at  the  scoping  meeting  or  to  send  your  comments  to  either  Joan 
Oxendine  or  David  Mares,  at  the  addresses  below.  Although  public  involvement  is 
encouraged  throughout  the  EIS/EIR  process,  it  is  most  helpful  to  the  EIS/EIR  scoping  effort 
if  your  comments  and  suggestions  are  received  no  later  than  June  20,  1995.  Providing  input 
at  this  time  will  ensure  that  your  concerns  are  considered  in  preparation  of  the  EIS/EIR. 

Comments. 


Name: 
Address: 


Affiliation:         Telephone:  

(ifany) 

Send  comments  to  either  of  the  following: 

Dr.  Joan  Oxendine,  Bureau  of  Land  Management 

Palm  Springs-South  Coast  Resource  Area,  P.O.  Box  2000, 63-500  Garnet  Avenue 

North  Palm  Springs,  CA  92258-2000 

Mr.  David  Mares,  Riverside  County  Planning  Department 

4080  Lemon  Street,  9th  Floor,  P.O.  Box  1409,  Riverside,  CA  92502-1409 


• 


Bureau  of  Land  Management/County  of  Riverside 

Eagle  Mountain  Landfill  and  Recycling  Center 

Environmental  Impact  Statement 

Environmental  Impact  Report 

Public  Scoping  Meeting 

Riverside  Raincross  Convention  Center 

Riverside,  California 

June  1, 1995:  9  a.m.  -  noon 

Public  participation  is  an  important  part  of  the  preparation  of  an  environmental  impact 
statement/environmental  impact  report  (EIS/EIR).  If  you  have  comments,  you  are 
encouraged  to  speak  at  the  scoping  meeting  or  to  send  your  comments  to  either  Joan 
Oxendine  or  David  Mares,  at  the  addresses  below.  Although  public  involvement  is 
encouraged  throughout  the  EIS/EIR  process,  it  is  most  helpful  to  the  EIS/EIR  scoping  effort 
if  your  comments  and  suggestions  are  received  no  later  than  June  20,  1995.  Providing  input 
at  this  time  will  ensure  that  your  concerns  are  considered  in  preparation  of  the  EIS/EIR. 

Comments: 


Name: 
Address: 


Affiliation:        Telephone:  

(ifany) 

Send  comments  to  either  of  the  following: 

Dr.  Joan  Oxendine,  Bureau  of  Land  Management 

Palm  Springs-South  Coast  Resource  Area,  P.O.  Box  2000, 63-500  Garnet  Avenue 

North  Palm  Springs,  CA  92258-2000 

Mr.  David  Mares,  Riverside  County  Planning  Department 

4080  Lemon  Street,  9th  Floor,  P.O.  Box  1409,  Riverside,  CA  92502-1409 


Bureau  of  Land  Management/County  of  Riverside 

Eagle  Mountain  Landfill  and  Recycling  Center 

Environmental  Impact  Statement  * 

Environmental  Impact  Report 

Public  Scoping  Meeting 

Ramada  Inn,  3885  West  Florida  Avenue 

Hemet,  California 

June  1,  1995:  6  p.m.  -  9  p.m. 

Public  participation  is  an  important  part  of  the  preparation  of  an  environmental  impact 
statement/environmental  impact  report  (EIS/EIR).  If  you  have  comments,  you  are 
encouraged  to  speak  at  the  scoping  meeting  or  to  send  your  comments  to  Joan  Oxendine  or 
David  Mares,  at  the  addresses  below.  Although  public  involvement  is  encouraged  throughout 
the  EIS/EIR  process,  it  is  most  helpful  to  the  EIS/EIR  scoping  effort  if  your  comments  and 
suggestions  are  received  no  later  than  June  20,  1995.  Providing  input  at  this  time  will  ensure 
that  your  concerns  are  considered  in  preparation  of  the  EIS/EIR. 

Comments: 


* 


Name: 
Address: 


Affiliation: Telephone:  

(ifany) 

Send  comments  to  either  of  the  following: 

Dr.  Joan  Oxendine,  Bureau  of  Land  Management 

Palm  Springs-South  Coast  Resource  Area,  P.O.  Box  2000, 63-500  Garnet  Avenue 

North  Palm  Springs,  CA  92258-2000 

Mr.  David  Mares,  Riverside  County  Planning  Department 

4080  Lemon  Street,  9th  Floor,  P.O.  Box  1409,  Riverside,  CA  92502-1409 


Bureau  of  Land  Management 

County  of  Riverside 

Eagle  Mountain  Landfill  and  Recycling  Center 

Environmental  Impact  Statement 

Environmental  Impact  Report 


WHA  T  IS  SCOPING? 


"Scoping"  is  a  key  element  in  writing  an  environmental  impact  statement/environmental  impact 
report  (EIS/EIR).  Under  the  National  Environmental  Policy  Act  (NEPA)  and  California 
Environmental  Quality  Act  (CEQA),  an  environmental  impact  analysis  is  prepared  to  determine 
the  potential  environmental  impacts  associated  with  a  proposed  project.  In  this  case,  the  proposed 
project  is  Eagle  Mountain  Landfill  and  Recycling  Center  to  be  located  approximately  10  miles 
north  of  Desert  Center  and  approximately  60  miles  east  of  Indio,  California.  Scoping  is  the  early 
and  open  process  for: 


Inviting  participation  of  affected  governmental  agencies  and  other  interested  persons 

Determining  the  scope  and  the  significant  issues  to  be  analyzed  in  depth  in  the  EIS/EIR 

Identifying  and  eliminating  from  detailed  analysis  in  the  EIS/EIR  issues  that  are  not 
significant  or  have  been  covered  by  previous  environmental  review 

Identifying  other  environmental  review  and  consultation  requirements  so  that  required 
analyses  and  studies  are  prepared  concurrently  with  and  integrated  into  the  EIS/EIR 

Indicating  the  relationship  between  the  timing  of  the  preparation  of  the  EIS/EIR  and  the 
Bureau  of  Land  Management's  (BLM's)  and  Riverside  County's  tentative  planning  and 
decision-making  schedule 


We  welcome  your  active  participation  and  input  at  this  scoping  meeting  so  that  we  will  be  better 
able  to  identify  your  concerns  about  the  proposed  Eagle  Mountain  Landfill  and  Recycling  Center, 
and  the  reasonable  alternatives  to  the  project.  It  is  important  you  make  your  views  known  during 
the  scoping  process  (either  at  one  of  the  scoping  meetings  or  in  writing  by  June  20,  1995,  the  end 
of  the  comment  period)  to  ensure  that  the  BLM  and  the  County  address  all  of  the  appropriate 
environmental  issues  and  concerns. 

Public  comments  and  concerns  are  incorporated  throughout  the  EIS/EIR  process.  When  selecting 
the  final  decision  on  the  proposed  project,  BLM  and  Riverside  County  must  consider  all  relevant 
NEPA/CEQA  documents,  public  and  agency  comments  on  those  documents,  and  the  responses  to 
those  comments.  Those  comments  and  responses  become  part  of  the  final  EIS/EIR. 


C:\EMSCOPIN.DOC    2/7/96 


EAGLE  MOUNTAIN  LANDFILL  AND  RECYCLING  CENTER 

SUMMARY  OF  SUPERIOR  COURT  DECISION  ON  THE 

ENVIRONMENTAL  IMPACT  REPORT 

In  compliance  with  the  Court's  decision  of  July,  1994,  the  new  EIR  will  also  fully  analyze  the 
following  specific  issues  identified  by  the  Court: 


1 .    Cumulative  Effects:  The  potential  cumulative  impacts  of  the  Eagle  Crest  Energy 
Company's  (ECEC's)  proposed  hydroelectric  project,  including  the  feasibility  of  the 
mitigation  measures  for  the  Landfill  Project  in  consideration  of  the  ECEC's  proposed 
hydroelectric  project;  The  County  of  Riverside's  previous  participation  in  litigation  (which 
has  since  been  terminated)  involving  the  hydroelectric  project;  the  proposed  land  exchange 
between  Kaiser  and  the  BLM,  and  the  possibility  that  the  proposed  land  exchange  between 
Kaiser  and  BLM  might  not  occur 


2.    Eagle  Mountain  Townsite:  The  environmental  impacts  of  the  proposed  project  in 
conjunction  with  the  environmental  impacts  resulting  from  repopulating  the  Eagle 
Mountain  Townsite 


3.    Desert  Tortoise:  The  potential  impacts  to  the  desert  tortoise  and  the  ability  of  mitigation 
measures  to  protect  the  tortoise 


4.    Seismic  Activity:  The  factual  and  scientific  basis  for  the  EIR's  conclusions  that  the 
Landfill  liner  system  can  withstand  seismic  shaking  and  that  the  Landfill  liner  system  can 
capture  and  control  leachate;  discussion  of  the  existence  or  absence  of  any  Holocene  faults 
in  the  vicinity  of  Landfill  site  and  the  opportunity  for  additional  public  comment  on 
Holocene  fault  studies  for  the  site 


5.    Joshua  Tree  National  (Monument)  Park:  The  potential  impacts  to  the  resources  and 
wilderness  experience  of  the  newly  designated  Joshua  Tree  National  Park 


6.    Potential  Presence  of  Hazardous  Materials:  The  impact  of  the  Bureau  of  Land 
Management's  existing  Level  I  Contaminant  Survey  and  other  existing  information  to 
identify  the  presence  or  absence  of  hazardous  waste  at  the  site 
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June  26, 1995 

Draft  Summary  of  Scoping  Comments  for 

Eagle  Mountain  Landfill  and  Recycling  Center 

Environmental  Impact  Statement/Environmental  Impact  Report 


This  memorandum  summarizes  preliminary  written  and  oral  comments  received  at  the  public 
scoping  meetings  for  the  Eagle  Mountain  Landfill  and  Recycling  Center  Project.  Four  scoping 
meetings  were  held  over  a  two-day  period  (May  31  and  June  1,  1995).  In  addition,  separate 
scoping  meetings  were  held  with  regulatory  agencies  and  litigants  to  the  original  EIS/EIR. 
This  preliminary  summary  reflects  scoping  comments  received  by  mid- June,  and  will  be 
updated  following  additional  meetings  and  written  comments. 

Only  comments  that  are  relevant  in  determining  the  scope  of  the  new  EIS/EIR  for  the  Eagle 
Mountain  Landfill  and  Recycling  Center  are  included  below.  These  comments  reflect  the 
various  comments  of  the  individuals  and  regulatory  agencies  involved  in  the  many  scoping 
sessions.  The  comments  have  been  categorized  under  the  appropriate  topic  area. 

Aesthetics/Visual 

•  There  may  be  a  potential  impairment  of  visual  quality  associated  with  the 
operation  of  the  landfill.  Specific  concerns  are  the  potential  for  visual  impacts 
from:  dust  clouds,  steam  plumes,  visibility  of  stacks,  wind  blown  trash,  and 
glare  from  truck  windshields. 

•  There  may  be  a  potential  improvement  in  the  visual  quality  of  the  area  by 
filling  in  the  mined  area  of  Eagle  Mountain  with  the  landfill  because  it  is  a 
better  visual  sight  than  the  large  hole  that  has  been  left  there  by  the  mining 
operations. 

•  Potential  light  and  dust  pollution  need  to  be  addressed. 

•  Address  effects  during  different  phases  of  the  project,  not  just  closure. 


Air  Quality 


Is  the  South  Coast  Air  Quality  Management  District's  (SCAQMD's)  and  EPA's 

assessment  of  the  proposed  project  as  a  major  stationary  source  rather  than 

being  subject  to  the  federal  Prevention  of  Significant  Deterioration  (PSD) 

program  and  the  SCAQMD's  new  source  review  program  appropriate? 

What  is  the  potential  for  dust  and  visibility  of  stacks? 

What  is  the  potential  for  nitrogen  oxide  emissions  to  eventually  deposit  on 

vegetation? 

Children  at  tne  elementary  school  in  the  town  site  may  be  affected  from 

exposure  to  air-borne  pathogens 


Visibility  effects  in  JTNP  need  to  be  addressed.  Visibility  modeling  protocols 

need  to  be  reviewed  with  NPS. 

Night  sky  is  an  air  quality  related  value.  Potential  mitigation  could  include 

directional  lighting,  shielding,  low  or  high  pressure  sodium  lighting. 

Potential  odor  effects  should  be  addressed. 

Impacts  from  the  townsite  development  and  traffic  should  be  addressed. 

Emissions  change  (decrease)  from  use  of  the  GCL  due  to  less  dust  should  be 

addressed. 

Emissions  due  to  increased  service  area  should  be  analyzed. 

Emissions  of  ECEC  project  should  be  considered  in  the  analysis. 

Confirm  conformance  with  SCAQMD  regulations. 

Revise  and  update  ambient  data  for  new  document. 

Address  mitigation  monitoring  requirements  for  air  issues  in  revised  document. 

B  ACT  should  be  used  for  all  phases  of  the  project. 


♦ 


Alternatives 


Alternatives  need  to  be  addressed  in  light  of  need  for  the  proposed  project. 

Landfill  mining  has  been  used  successfully  in  other  parts  of  the  country  to 

develop  additional  capacity  and  provide  a  source  of  revenue.  It  should  be 

examined  as  an  alternative. 

Is  aqueduct  water  a  viable  alternative  water  source  for  the  Eagle  Crest  Energy 

project? 

What  alternative  sites  will  be  addressed  in  the  EIS/EIR? 

Will  impacts  of  MRF's  and  transfer  stations  required  to  be  in  place  for  the  ^ 

project  be  addressed? 

In-basin  and  out-of-basin  sites  need  to  be  addressed. 

The  public  should  be  informed  of  waste  management  alternatives  to  landfills. 


Biological  Resources 
Desert  Tortoise: 


Desert  tortoise  populations  may  be  affected  by  off-road  vehicles,  military 
maneuvers,  poaching,  and  predators  (e.g.  raven,  kit  fox,  kangaroo  rat). 
Introducing  trash  to  the  area  may  result  in  increased  predators  species  and 
increased  preying  on  tortoises. 

The  increased  traffic  on  roads  during  construction  and  operation  of  the  landfill 
should  be  taken  into  consideration  in  light  of  desert  tortoises  crossing  the 
roads.  Fencing  along  the  roads  as  a  mitigation  measure  is  effective,  but  the 
research  on  this  issue  is  ongoing. 

Burrowing  plays  an  important  role  in  soil  dynamics  in  the  desert  by  turning 
over  desert  soil,  which  could  have  a  significant  ripple  effect  on  the  upper 
desert  soil  layer  (e.g.,  dispersing  seeds). 

What  about  the  desert  tortoise  population  in  the  vicinity  of  the  park? 
What  is  the  methodology  for  surveying  the  desert  tortoise? 


* 


I 


JTNP  should  be  the  control  site  that  all  other  area's  tortoise  populations  should 

be  measured  against. 

Evidence  suggests  grazing  has  not  significantly  impacted  desert  tortoise 

populations;  need  to  review  literature. 

The  combined  impacts  of  train  and  truck  traffic  on  breeding  should  be 

addressed. 


Other  Wildlife/Vegetation 


The  suspected  increase  in  water  use  of  the  Eagle  Mountain  landfill  project 

and/or  any  other  proposed  project  (e.g.  Eagle  Crest  Energy  project)  may  have 

adverse  effects  on  Bighorn  sheep  populations  and  vegetation  in  the  area. 

There  is  the  potential  for  the  introduction  of  exotic  plants  as  a  result  of  the 

anticipated  increase  in  water  use.  Exotic  plants  could  result  in  increased  fires 

in  the  future. 

The  EIS/EIR  should  address  the  fire  potential  of  this  and  other  potential 

causes,  such  as  sparks  from  engines. 

How  will  the  BLM  address  Fish  and  Wildlife  Coordination  Act  issues? 


Cumulative  Impacts 
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What  will  be  the  volume  of  water  required  by  both  the  proposed  Eagle 

Mountain  landfill  and  the  Eagle  Crest  Energy  Company's  proposed 

hydroelectric  project? 

It  was  suggested  that  the  Eagle  Crest  hydroelectric  project  will  require  1 

trillion  gallons  for  initial  filling  and  will  cause  groundwater  levels  to  drop  by 

100  to  150  feet.  The  EIS/EIR  should  address  the  drawdown  of  the  groundwater 

in  the  Chuckawalla  Basin  and  how  this  would  affect  Pinto  Basin  (considering 

both  the  Eagle  Mountain  Landfill  Project  and  the  Eagle  Crest  Energy  Project). 

The  cumulative  effects  analysis  should  address  potential  needs  for  MRF's  and 

transfer  stations,  and  potential  residential  development  of  Desert  Center. 

How  will  the  simultaneous  development  of  the  two  projects  (Eagle  Mountain 

Landfill  and  Eagel  Crest  Energy  Corporation)  be  addressed? 

What  are  the  cumulative  effects  on  energy  use  with  the  ECEC  project? 

The  cumulative  impacts  of  other  land  exchange  proposals  should  be 

considered. 

Cumulative  effects  on  County  resources  should  be  analyzed. 


Ecosystem  Approach 


The  previous  EIR  focused  on  complying  with  distinct  legal  requirements  that 
do  not  recognize  the  ecosystem  approach  needed  for  JTNP.  Specific  ecosystem 
concerns  raised  were  the  need  to  address  nutrient  cycling,  energy  flow, 
biomass  production,  recycling,  microbial  ecosystems,  and  other  biodiversity 
issues. 

Ecosystems  have  certain  common  characteristics,  i.e.,  stable  over  a  certain 
time  frame,  self-perpetuating,  resistant  to  certain  influences.  The  Ecosystem 


Approach  requires  a  highly  qualified  ecologist  with  a  proven  track  record  to 
determine  what  would  constitute  a  demonstration  of  no  harm  to  the  ecosystems 
of  concern. 


Groundwater/Surface  Water 


Groundwater  contamination  in  the  region  under  and  adjacent  to  the  landfill  is 

of  concern.  Some  older  landfills  in  the  region  have  been  cited  as  leaking  and 

polluting  the  groundwater,  and  it  was  suggested  that  due  to  the  1  billion  cubic 

yards  of  earth  moved  using  high  density  explosives  during  operation  of  the 

mine,  many  caves,  caverns,  and  holes  exist  in  the  area  that  create  potential 

pathways  to  groundwater. 

At  Ferrum  Junction,  which  the  railroad  passes,  the  groundwater  table  is  very 

close  to  ground  level.  If  the  train  were  to  derail  or  leak  at  this  point  what 

would  be  the  impact? 

With  respect  to  surface  water,  there  is  a  canal  used  for  potable  water  within 

800  feet  of  the  landfill  property.  What  impact  will  landfill  operations  have  on 

water  quality? 

What  will  potential  impacts  to  other  water  users  such  as  aquaculture? 


Hazardous  Waste 


A  Materials  Recovery  Facility  (MRF)  may  be  required  for  Eagle  Mountain  and 

should  be  addressed  in  the  EIS/EIR. 

Where  will  hazardous  waste  be  stored  at  the  site? 

Are  tailing  materials  to  be  used  at  the  site  potentially  hazardous? 

Are  tailings  considered  hazardous  materials?  When  are  these  materials 

considered  "construction  materials?" 

What  are  the  environmental  impacts  of  using  tailings  as  cover  materials? 

Although  DTSC  said  that  the  tailings  pose  no  threat  now,  what  are  the 

environmental  impacts  if  the  Eagle  Crest  hydroelectric  project  is  approved  or  if 

the  landfill  project  begins  operating? 

Will  hazardous  waste  be  transported  to  the  site  from  the  Kaiser/Fontana 

hazardous  waste  cleanup? 


Joshua  Tree  National  Park 
Windblown  Litter 


JTNP  has  been  marked  as  an  International  Biosphere  Reserve,  which  makes  it 
different  from  any  other  place  where  a  project  could  be  developed. 
JTNP  is  located  in  a  desert  environment.  A  desert,  is  by  definition,  a  sparse 
environment.  Therefore,  placing  20,000  tons  of  trash  per  day  (nutrient 
loading)  in  a  place  whose  natural  ecology  is  characterized  by  sparsity  would 
have  far  reaching  effects.  Many  of  these  effects  will  fall  into  the  category  of 
being  subtle,  long-term,  and  hard  to  detect. 


•  The  proposed  action  should  be  characterized  as  a  "eutrophication1 
experiment."  The  project  proponent  should  prepare  a  list  of  all  potential 
environmental  changes,  test  the  effect  of  those  changes  with  experiments,  and 
propose  mitigation  for  those  effects. 

•  Wind  blown  litter  from  the  landfill  site  onto  JTNP  should  be  addressed.  Issues 
to  be  considered  include  on-site  wind  direction  and  meteorology,  the  type  and 
nature  of  refuse  to  be  landfilled  at  Eagle  Mountain,  the  recovery  methods  for 
windblown  trash,  and  the  differences  in  the  types  of  materials  delivered  to 
Eagle  Mountain  by  trains  and  trucks. 

Wilderness  Experience: 

•  The  impact  on  the  Wilderness  Experience  during  the  construction  and 
operation  of  the  landfill  should  be  assessed. 

•  The  EIS/EIR  may  need  to  take  into  consideration  JTNP's  backcountry 
wilderness  management  plan.  The  National  Park  Service  (NPS)  is  currently 
engaged  in  holding  scoping  meetings  with  the  public  about  backcountry  uses. 

•  The  boundaries  of  the  park  have  been  expanded  and  wilderness  areas 
designated.  What  will  the  potential  impacts  be? 


Landfill 


Capacity: 
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Is  there  need  for  a  new  landfill  in  the  region? 

Are  existing  landfills  reaching  capacity?  Are  they  leaking? 

What  are  the  operations  and  maintenance  costs  of  closing  other  landfills? 

Should  they  be  expanded  instead?  Can  they  be  expanded? 

Will  the  Eagle  Mountain  landfill  adequately  address  the  landfill  capacity 

needed  by  Riverside  County  cities  in  the  future? 

Can  the  long-term  approval  conditions  be  carried  out  by  the  applicant? 

How  much  waste  will  be  accepted  by  the  proposed  Eagle  Mountain  Landfill 

and  Recycling  Center? 

How  much  capacity  would  be  set  aside  for  Riverside  County? 

How  much  out-of-state  municipal  solid  waste  will  be  accepted?  Given  the 

Carbone  decision,  the  issue  of  the  acceptance  of  municipal  solid  waste  from 

out  of  state  may  need  to  be  explored. 

Landfill  mining  should  be  considered  as  a  potential  alternative  in  the  EIS/EIR. 

How  will  the  recycling  component  of  the  project  operate? 

What  will  the  range  of  impacts  be  if  urban  landfills  continue  to  operate? 

What  will  the  operations  and  maintenance  costs  be?  What  are  similar  costs 

associated  with  closing  other  landfills? 


Seismic  Activity: 


Eutrophication  -  the  process  of  becoming  well-nourished  either  naturally  or  artificially. 


Are  there  earthquake  faults  in  the  vicinity  of  the  landfill  site? 

What  is  the  ability  of  the  landfill  liner  to  withstand  the  shock  of  an  earthquake 

in  the  vicinity? 

Concern  about  landfills  following  Loma  Prieta  and  Northridge  earthquakes.  ^ 

EIS/EIR  should  review  impacts  to  area  landfills  following  those  events. 

Obtain  groundwater  quality  data  for  area  landfills  following  seismic  events  to 

determine  whether  effects  occurred— no  known  effects  to  date. 

Integrate  holocene  fault  work  done  subsequent  to  the  original  EIS/EIR. 


Technology 


Is  wet  cell  technology  practical  for  use  at  Eagle  Mountain? 

Will  baled  waste  be  used  at  the  site? 

Will  waste  rock  serve  as  the  final  cover? 

Will  green  waste  not  burned  at  the  Colmac  facility  wind  up  in  local  landfills? 

What  is  a  "state-of-the-art"  landfill  liner  design? 

What  is  being  done  in  Europe  for  landfilling? 


Monitoring 


• 


Provide  updated  vadose  zone  gas  monitoring  and  other  monitoring  systems  in 
the  revised  document. 


Permits 
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What  is  the  status  of  the  permits  that  have  been  issues  for  the  project? 

The  previous  permits  issued  are  no  longer  valid.  The  NOP  states  that  many  of 

the  permits  are  still  valid.  Which  ones  are  considered  still  valid? 


Recreation  (non  JTNP) 


The  railway  passes  through  the  Salton  Sea  State  Recreation  Area.  What  are 
the  potential  effects  to  park  resources  and  visitors  including  noise,  aesthetics, 
vibration,  noise  and  air  quality? 


Socioeconomics 


Will  Riverside  County  would  benefit  financially  from  having  this  landfill 

approved? 

If  the  project  is  not  approved,  would  garbage  still  be  trucked  and  railroaded 

through  Riverside  County  to  another  landfill? 

What  is  the  financial  condition  of  MRC  to  carry-out  this  project?  Does  MRC 

have  enough  money  to  clean  up  a  potential  environmental  disaster,  such  that  ^ 

Riverside  County  can  be  ensured  that  they  will  not  have  to  pay  the  bill? 


Townsite 


The  economic  impacts  of  the  project  should  be  analyzed  and  disclosed. 


The  description  of  the  townsite  in  the  NOP  is  unclear.  The  proposed  actions 

should  be  clearly  described  in  the  Project  Description. 

Does  sufficient  sewer  and  water  infrastructure  capacity  exist  to  serve  the  site  if 

it  grows? 

Has  there  been  conform  contamination  in  the  surrounding  area  from  lagoon 

leakage? 

Road  surfacing  and  paving  will  impact  visibility  and  drainage. 


Traffic  (Rail  &  Road) 

•  What  is  the  impact  of  project-associated  increased  in  truck  traffic  on  both 
Eagle  Mountain  road,  and  the  proposed  alternate  route  (Kaiser  Road)? 
Using  Kaiser  Road  may  be  more  beneficial  for  the  desert  tortoise. 
School  kids  cross  Eagle  Mountain  road  everyday,  and  school  buses  must  cross 
Eagle  Mountain  Road  at  two  points,  whereas  they  cross  Kaiser  Road  at  only 
one  point. 

The  increased  truck  traffic  on  Kaiser  road  may  be  disturbing  and  dangerous  to 
the  elder  residents  that  live  in  this  area. 

With  respect  to  the  increased  rail  traffic,  heavy  noise  and  vibration  is  of 
concern. 

Train  containers  are  neither  air-tight  nor  water-tight  and  therefore,  VOC's 
could  leak  from  the  trains  and  contaminate  the  surrounding  area.  Along  the 
train  tracks,  water  is  diverted  to  percolation  wells  to  eliminate  the  possibility  of 
flooding.  How  will  dripping  leachate  affect  groundwater  quality  (the 
diversions  will  directly  introduce  leachate  into  the  groundwater,  especially  in 
areas  like  Ferrum  Junction,  where  trains  can  sit  for  days)? 

•  It  was  suggested  that  garbage  should  be  transported  on  trucks  and  trains 
operating  on  compressed  natural  gas. 

•  All  information  previously  prepared  for  the  original  EIR  should  be  updated  to 
include  changes  in  the  background  data,  traffic  counts,  and  local  projects  that 
affect  traffic. 

•  What  traffic  impacts  will  occur  in  local  communities? 

•  Kaiser  Road  already  has  too  much  traffic  and  is  inappropriate  for  truck  use. 

•  Will  there  be  opportunities  to  reuse  methane  for  other  uses  such  as  trucks, 
trains,  and  public  transit? 

•  Train  traffic  impacts  should  be  disclosed  throughout  the  California  Desert 
Conservation  Area. 

•  The  EIS/EIR  should  address  the  impacts  of  reopening  the  tracks  to  heavy  train 
use. 

•  Impacts  to  County  highways  should  be  addressed. 

•  Identify  frequency  of  rail  and  truck  traffic  through  the  City  of  Ontario. 
Water  Quality 


Water  quality  data  developed  during  the  previous  permitting  process  should  be 

reflected  in  the  revised  EIS/EIR. 

Some  additional  vadose  zone  gas  modeling  may  be  required  during  the 

permitting  process. 

Will  the  Eagle  Crest  Energy  Project  use  of  nearby  water  wells  degrade  water 

quality  for  Townsite  use? 

Will  there  be  chemical  reactions  within  the  landfill  that  could  ultimately  affect 

water  quality? 

Will  compounds  stay  in  the  cover  material  or  migrate? 

Will  fines  in  the  seepage  water  be  mobilized  and  transported? 

The  status  of  the  401  water  quality  certification  for  the  ECEC  project  should 

be  clarified. 

What  are  the  potential  impacts  of  using  tailing  materials  for  cover  and  lining 

materials? 


Other  Issues 


The  Draft  EIR  should  include  a  statement  that  reads,  "permitting  agencies  have 

no  authority  to  require  more  than  what's  in  that  EIR"  (The  word  "more"  refers 

to  environmental  controls). 

With  respect  to  public  lands,  does  the  land  exchange  include  the  lagoon  (which 

is  claimed  to  be  public  land)?  The  leachate  treatment  ponds  may  be  leaking 

and  they  are  on  public  land. 

What  is  the  schedule  for  the  project? 

All  mitigation  measures  associated  with  the  proposed  project  should  be  ~ 

monitored  in  accordance  with  AB3180  requirements  and  reported  to  SCAG. 
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]f       KENNETH  E.  MARTONE      [JJJ 
Defk  of  the  Suoeno/  Court 

JUL  26  1994 

By:  J.  PETERSON,  Deputy 


SUPERIOR  COURT  OF  THE  8TATE  OF  CALIFORNIA 
COUNTY  OF  8 AN  DIEGO 


NATIONAL  PARKS  AND  CONSERVATION 
ASSOCIATION;  EAGLE  MOUNTAIN 
LANDFILL  OPPOSITION  COALITION; 
CITY  OF  COACHELLA;  STEVE  W.  CLUTE, 
an  individual;  DANIEL  S.  ROMAN, 
an  individual;  RICHARD  M.  MARSH, 
an  individual, 

Petitioners  and  Plaintiffs, 

vs. 

COUNTY  OF  RIVERSIDE,  a  public  body, 
corporate  and  politic;  THE  BOARD 
OF  SUPERVISORS  OF  THE  COUNTY  OF 
RIVERSIDE,  AND  THE  INDIVIDUAL 
MEMBERS  THEREOF,  in  their  official 
capacity, 

Respondents  on  Writ  Petition 
and  Defendants  on  Complaint, 

KAISER  STEEL  RESOURCES,  INC.; 
a  corporation;  MINE  RECLAMATION 
CORPORATION,  INC. ,  a  corporation; 
KAISER  EAGLE  MOUNTAIN,  INC., 
a  corporation;  BROWNING-FERRIS 
INDUSTRIES,  INC.,  a  corporation, 

Real  Parties  in  Interest  on 
Writ  Petition  and  Defendants 
on  Complaint. 
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CASE  NO.  662907 
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LAURENCE  R.  CHARPIED, 

an  individual;  DONNA  J.  CHARPIED, 

an  individual, 

Petitioners, 

vs. 

COUNTY  OF  RIVERSIDE,  AND  BOARD  OF 
SUPERVISORS  OF  RIVERSIDE  COUNTY, 

Respondents . 


MINE  RECLAMATION  CORPORATION, 
a  corporation;  KAISER  STEEL 
RESOURCES,  INC.,  a  corporation; 
KAISER  STEEL  EAGLE  MOUNTAIN,  INC., 
a  corporation;  BROWNING-FERRIS 
INDUSTRIES,  INC. ,  a  corporation; 
and  DOES  1  through,  100,  inclusive, 

Real  Parties  in  Interest. 


CASE  NO.  663033 
STATEMENT  OF  DECISION 


The  petition  for  writ  of  mandate  brought  by  National  Parks  and 
Conservation  Association,  Eagle  Mountain  Landfill  Opposition^ 
Coalition,  City  of  Coachella,  Steve  Clute,  and  Richard  Marsh 
("National  Parks") ,  and  the  petition  for  writ  of  mandate  brought  by 
Laurence  and  Donna  Charpied  ("Charpieds") ,  came  on  regularly  for 
hearing  on  June  23,  24  and  30,  1994,  in  Department  38  of  the  above- 
entitled  court,  the  Honorable  Judith  McConnell,  Judge  presiding. 

The  petitions  are  being  addressed  collectively  since  the 
arguments  made  in  each  are  nearly  identical. 

Joel  Moskowitz  appeared  as  attorney  for  National  Parks,  and 
the  Charpieds  appeared  in  pro  per.  Martin  Nethery,  Sheryl  Walker, 
and  Scott  Gordon  appeared  as  counsel  for  respondents  County  of 
Riverside,  Riverside  County  Board  of  Supervisors  and  individual 
members  thereof,  and  real  parties  in  interest,  Mine  Reclamation 

/  /  /  0 
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1  Corporation,   Kaiser  Steel  Resources,   Inc.,   and  Kaiser  Eagle 

2  Mountain,  Inc. 

3  The  Court,  having  fully  considered  all  the  evidence  and  heard 

4  the  arguments  of  all  parties,  now  issues  this  Statement  of 

5  Decision. 

6  THE  LANDFILL  PROJECT 

7  The  Eagle  Mountain  open  pit  iron  ore  mine  was  the  location  of 

8  extensive  mining  operations  by  Kaiser  Steel  Corporation  from  1948 

9  to  1983.   The  mine  is  located  approximately  200  miles  east  of 

10  Los  Angeles,  50  miles  west  of  the  Arizona  border,  10  miles  north  of 

11  Desert  Center,  and  approximately  one  and  a  half  miles  south  of 

12  Joshua  Tree  National  Monument.   The  mining  operation  resulted  in 

13  the  excavation  of  three  large  open  pits;  each,  one  to  two  miles 

14  long.   The  mining  operation  ceased  in  1983,  and  Kaiser  has  leased 

15  the  mine  site  to  the  prospective  operator  of  the  landfill. 

16  Mine  Reclamation  Corporation  ("MRC" )  plans  to  utilize  the  open 

17  pits  left  from  the  mining  operation  to  create  what  all  parties  have 

18  agreed  is  the  largest  landfill  in  the  country.   The  landfill 

19  footprint  will  encompass  approximately  2,262  acres  within  a  larger 

20  project  area  of  4,654  acres.   The  landfill  will  have  the  capacity 

21  to  accept  up  to  20,000  tons  per  day  of  wastes  for  a  minimum  of 

22  115  years. 

23  The  landfill  will  receive  most  of  the  waste  from  Los  Angeles 

24  and  other  Southern  California  counties.   Ninety  percent  of  the 

25  garbage  will  be  shipped  by  rail  and  the  balance  by  truck.   All 

26  waste  will  be  delivered  after  processing  at  materials  recovery 

27  facilities  ("MRFs")  which  accept  delivery  of  trash  from  homes  and 

28  /  /  / 
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1  businesses  and  compact  the  waste  into  containers  for  transporta- 

2  tion. 

3  THE  MATERIALS  RECOVERY  FACILITIES 

4  The  landfill  accepts  only  nonhazardous  solid  waste  and  inert 

5  wastes  that  have  been  processed  through  MRFs.  The  Draft  EIR  states 

6  a  typical  MRF  would  require  about  10  to  3  0  acres  and  an  enclosed 

7  structure  of  about  100,000  square  feet.   (3  A.R.  741.)  The  garbage 

8  is  delivered  to  the  MRF  by  truck  and  dumped  on  the  floor  of  the 

9  structure.  Workers  sort  through  the  waste  and  remove  unacceptable 

10  materials  such  as  hazardous  waste,  sewage  sludge,  radioactive, 

11  biological  or  infectious  waste,  and  other  materials  needing  special 

12  handling.   Recyclable  materials  may  be  recovered.   The  remaining 

13  wastes  are  compacted  and  packaged  into  containers  that  hold  up  to 

14  25  tons  each  and  then  loaded  onto  rail  cars,  each  of  which  holds 

15  10  containers.    The  containers  are  then  transported  to  the 
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16  landfill.   (3  A.R.  742.)   Approximately  10  percent  of  the  wastes 

17  will  be  transported  by  truck  rather  than  rail. 

18  The  Draft  EIR  notes  that  since  the  exact  locations  of  the  MRFs 

19  are  unknown,  specific  land  use  conditions  and  impacts  of  these 
2  0  facilities  are  not  discussed,  although  considerations  would  include 

21  noise,  dust,  odors,  traffic  and  other  impacts.    (3  A.R.  1101.) 

22  There  is  no  further  discussion  of  the  MRFs  either  as  part  of  the 

23  project  description  itself  or  as  an  environmental  consequence  of 

24  the  landfill  project.   Petitioners  contend  this  is  an  error. 

25  THE  TOWNS ITE 

26  The  town  of  Eagle  Mountain  was  developed  to  serve  the  Kaiser 

27  mining  operation  and  at  one  time  there  were  3,700  people  living 

28  there.  The  townsite  consists  of  homes,  dormitories,  and  commercial^ 
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1  and  community  facilities  to  support  the  residents.   Since  the  mine 

2  closed  in  1982,  the  population  has  dropped  to  174.   Most  of  the 

3  supporting  commercial  and  institutional  facilities  are  closed.  In 

4  the  town  there  is  a  small  remaining  contingent  of  Kaiser  Steel 

5  employees  and  a  return-to-custody  facility  that  currently  houses 

6  271  parole  violators  with  a  maximum  population  of  500  inmates. 

7  The  townsite  is  expected  to  house  the  landfill  employees, 

8  their  families,  and  supporting  populace.   There  is  no  mention  in 

9  the  EIR  of  the  total  population  anticipated,  but  it  is  expected 

10  there  would  be  significant  growth.  In  addition,  since  the  water  is 

11  not  safe  to  drink,  a  fluoridation  plant  will  be  required  to  treat 

12  the  water. 

13  The  townsite  was  originally  included  as  part  of  the  project 

14  description.   The  Notice  of  Preparation  of  an  Environmental  Impact 

15  Report  specifically  included  "...  the  continuance  and/or 

16  expansion  of  existing  residential  and  commercial  land  uses  .  .  .  . " 

17  (4  A.R.  1293.)    When  the  Draft  EIR  was  issued,  however,  the 

18  townsite  was  specifically  omitted  from  the  project  description, 

19  although  no  explanation  was  given  for  the  omission.   The  Final  EIR 

20  contains  no  explanation  for  this  change. 

21  The  explanation  for  the  deletion  of  the  townsite  appears  in  a 

22  memorandum  dated  January  10,  1993,  from  SCS  Engineers,  consultants 

23  on  this  project,  to  MRC,  their  client.   This  memorandum  stated  the 

24  townsite  would  be  deleted  from  the  project  description  for  the 

25  landfill  and  dealt  with  separately  and  concurrently.   This  letter 

26  acknowledges  the  deletion  may  create  problems: 

27  /  /  / 

28  /  /  / 
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1       The  County  may  be  resistant  to  the  preparation  of  two 


2 


The  County  may  be  resistant  to  the  preparation  of  two 
specific  plans,  arguing  that  a  single  plan  would  provide      ■ 
a  more  comprehensive  perspective  and  a  better  under-      Wr 


standing  of  the  relationship  between  the  landfill  and 
3       development  in  the  town.   To  address  this  concern  we 
should  use  the  line  of  reasoning  discussed  below. 


(36  A.R.  18694.) 


4 
5 
6       The  letter  goes  on  to  explain  the  reason  for  the  deletion: 


7  Almost  by  nature,  a  Specific  Plan  for  the  town  raises  a 
set  of  urban  development  and  design  issues  above  and 

8  beyond  those  related  to  the  landfill.  Unless  limited  to 
the  level  of  growth  generated  by  the  landfill,  a  Specific 

9  Plan  for  the  town  may  also  require  a  level  of  EIR 
analysis  above  that  provided   in  the  environmental 

10  document  currently  being  prepared. 

11  (36  A.R.  18694.) 

12  The  significance  of  this  change  will  be  discussed  below. 

13 

PREPARATION  AND  APPROVAL  OF  ENVIRONMENTAL  IMPACT 

14  STATEMENT/ ENVIRONMENTAL  IMPACT  REPORT  ("EIS/EIR") 

15  In  1989,  MRC  began  the  process  of  obtaining  necessary  land  use  W 

16  approvals  from  the  County  of  Riverside.    At  the  same  time, 

17  negotiations  were  initiated  with  the  federal  Bureau  of  Land 

18  Management  ("BLM")  for  a  land  exchange  necessary  to  develop  the 

19  project.    Part  of  the  land  on  which  the  landfill  project  is 

20  proposed  is  federal  public  land  which  Kaiser  proposes  to  acquire  in 

21  exchange  for  other  land  it  owns  that  is  not  needed  for  the 

22  landfill. 

23  By  July  9,  1991,  the  Draft  EIS/EIR  had  been  issued  by  the 

24  County.   On  June  3,  1992,  the  Final  EIS/EIR  was  released;  the 

25  Planning  Commission  voted  June  17,  1992  to  disapprove  the  landfill 

26  project  and  reject  the  Final  EIS/EIR.   On  November  3,  1992,  the 

27  Board  of  Supervisors  approved  the  landfill  project  and  the  Final 

28  /  /  /  { 
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1  EIS/EIR.   The  National  Parks'  action  was  filed  December  3,  1992. 

2  The  Charpieds  filed  their  petition  December  2,  1992. 

3  STANDARD  OF  REVIEW 

4  All  parties  agree  the  review  by  this  Court  is  governed  by 

5  California  Public  Resources  Code  Section  21168.5  which  provides, 

6  "the  inquiry  shall  extend  only  to  whether  there  was  a  prejudicial 

7  abuse  of  discretion.   Abuse  of  discretion  is  established  if  the 

8  agency  has  not  proceeded  in  a  manner  required  by  law  or  if  the 

9  determination   or  decision  is   not   supported  by   substantial 

10  evidence." 

11  This  Court  is  not  to  "pass  upon  the  correctness  of  the  EIR's 

12  environmental  conclusions,  but  only  upon  its  sufficiency  as  an 

13  informative  document."    r Laurel  Heights  Improvement  Assn.  vs. 

14  Regents  of  Univ.  of  Calif.  (1988)  47  Cal.3d  376,  392.] 

15  FINDINGS 

16  I.    The  project  description  is  legally  insufficient  since  it  fails 

to  include  the  townsite  which  will  have  significant  environ- 

17  mental  effects. 

18  The  growth  and  development  of  the  townsite  is  a  foreseeable 

19  and  inevitable  consequence  of  the  landfill  project.   The  townsite 

20  was  removed  from  the  project  description  because  the  projected 

21  development  would  require  "a  level  of  EIR  analysis  above  that 

22  provided  in  the  environmental  document  currently  being  prepared." 

23  (36  A.R.  18694.)   In  addition,  MRC's  consultants  felt  that  keeping 

24  the  townsite  out  of  the  EIR  would  allow  Kaiser  more  flexibility  in 

25  preparing  a  plan  for  the  townsite  that  envisioned  growth  beyond 

26  that  generated  by  the  landfill.   (36  A.R.  18695.)   In  other  words, 

27  the  townsite  was  dropped  from  this  EIR  and  would  be  part  of  a 

28  separate  plan  and  EIR  for  exactly  the  reason  the  law  forbids:   to 
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1  preclude   a  meaningful   evaluation  of  the  true  environmental 

2  consequences  of  the  landfill  project. 

3  There  can  be  no  meaningful  review  of  the  environmental  impacts 

4  of  a  project  if  the  project  is  not  accurately  and  completely 

5  described.  Respondents  urge  the  Court  to  adopt  a  narrow  definition 

6  of  the  term  "project".   The  law  compels  otherwise. 

7  CEQA  Guidelines  Section  15378  provides: 

8  (a)   x Project'  means  the  whole  of  an  action,  which  has  a 

potential  for  resulting  in  a  physical  change  in  the 

9  environment,  directly  or  ultimately  .  .  . 

10  ... 

11  (b)   The  term  x project'  refers  to  the  activity  which  is 

being  approved  and  which  may  be  subject  to  several 

12  discretionary  approvals  by  governmental  agencies. 
The  term  x  project'  does  not  mean  each  separate 

13  governmental  approval. 

14  The  courts  have  identified  several  ways  in  which  project 

15  descriptions  may  be  deficient.  One  error  is  the  piecemeal  approach  (■ 

16  to  development  such  that  the  EIR  addresses  only  a  part  of  an 

17  overall  project  and  the  true  consequences  are  minimized.   CEQA 

18  mandates  "that  environmental  considerations  .  .  .  not  become  sub- 

19  merged  by  chopping  a  large  project  into  many  little  ones  —  each 

20  with  a  minimal  potential  impact  on  the  environment  —  which 

21  cumulatively  may  have  disastrous  consequences."   Bozuna  vs.  Local 

22  Agency  Formation  Com.  (1975)  13  Cal.3d  263,  at  283-284.  The  record 

23  is  clear  that  the  townsite  was  omitted  from  the  subject  project  and 

24  was  to  be  addressed  concurrently  in  a  separate  plan  exactly  to 

25  achieve  the  result  proscribed  by  CEQA.   In  fact,  the  public  could 

26  not  know  from  reading  either  the  Draft  EIR  or  the  Final  EIR  what 

27  would  be  probable  effects  of  the  growth  in  the  townsite  engendered 

28  by  the  landfill.   There  is  no  discussion  of  the  environmental^ 
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1  consequences  of  reintroducing  a  significantly  larger  population  to 

2  this  remote  desert  area  —  what  are  the  effects  of  sewage,  traffic, 

3  drainage,  noise,  air  pollution,  light  pollution,  animals?   Since 

4  the   townsite   grows   because   of   the   landfill   project,   the 

5  consequences  of  that  growth  must  be  discussed. 

6  At  the  very  least,  it  must  be  said  of  the  townsite  that  "1)  it 

7  is  a  reasonably  foreseeable  consequence  of  the  initial  project;  and 

8  2)  the  future  expansion  or  action  will  be  significant  in  that  it 

9  will  likely  change  the  scope  or  nature  of  the  initial  project  or 

10  its  environmental  effects."  Laurel  Heights  Improvement  Assn.  vs. 

11  Regents  of  Univ.  of  Calif.,  supra .  at  396. 

12  II.   The  EIS/EIR  is  inadequate  in  that  it  fails  to  evaluate  the 

cumulative  impacts  of  the  landfill  project  and  the  townsite 

13  expansion. 

14  CEQA  requires  that  an  EIR  consider  the  cumulative  impacts  of 

15  the  project  under  review  in  conjunction  with  other  planned 

16  development  in  the  area.    The  purpose  of  such  an  analysis  is 

17  obvious: 

18  [An]  agency  may  not  [treat]  a  project  as  an  isolated 
x single  shot'  venture  in  the  face  of  persuasive  evidence 

19  that  it  is  but  one  of  several  substantially  similar 
operations,  each  of  which  will  have  the  same  polluting 

20  effect  in  the  same  area.    To  ignore  the  prospective 
cumulative  harm  under  such  circumstances  could  be  to  risk 

21  ecological  disaster  .... 

22  Whitman  vs.  Board  of  Supervisors.  88  Cal.3d  397,  at  408, 
Quoting  Natural  Resources  Defense  Council  vs.  Callaway. 

23  524  F.2d  79,  88  (2d  Cir.  1975). 

24  Under  CEQA  Guideline  15131,  this  analysis  requires  the 

25  following  three  elements: 

26  /  /  / 

27  /  /  / 

28  /  /  / 
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1  (1)   Either: 

2  (A)   A  list  of  past,   present,   and  reasonably- 

anticipated  future  projects  producing  related 

3  or   cumulative   impacts,   including   those 

projects  outside  the  control  of  the  agency,  or 

4 

(B)   A  summary  of  projections  contained  in  an 

5  adopted  general  plan  or  related  planning 

document   which   is   designed   to   evaluate 

6  regional  or  areawide  conditions.   Any  such 

planning  document  shall  be  referenced  and  made 

7  available   to   the   public   at   a   location 

specified  by  the  Lead  Agency; 

8 

(2)   A  summary  of  the  expected  environmental  effects  to 

9  be   produced   by   those   projects   with   specific 

reference  to  additional  information  stating  where 

10  that  information  is  available,  and 

11  (3)   A  reasonable  analysis  of  the  cumulative  impacts  of 

the  relevant  projects.    An  EIR  shall  examine 

12  reasonable  options  for  mitigating  or  avoiding  any 
significant   cumulative   effects   of   a   proposed 

13  project. 

14  Compliance  with  the  law  could  also  have  been  achieved  here  by 

15  a  full  discussion  of  the  townsite  expansion  under  the  rubric  of 

16  "cumulative  effects".  The  EIR  fails  in  this  regard.   At  most,  the 

17  EIR  discusses  the  environmental  effects  of  the  landfill  on  the 

18  townsite,  but  nowhere  is  there  a  discussion  of  the  effects  of  the 

19  expanded  townsite  on  the  environment.   The  Draft  EIR  only  comments 
2  0  briefly  on  the  growth  that  would  be  induced  in  the  townsite  and 

21  concludes  the  impacts  of  this  growth  are  not  significant.   (3  A.R. 

22  1133.)    There  is  not  substantial  evidence  to  support  that 

23  conclusion. 

24  III.  The  MRFs  need  not  be  included  in  the  Project  Description. 

25  Petitioners  contend  that  the  same  arguments  with  regard  to  the 
2  6   townsite  apply  to  the  MRFs.  In  particular,  they  contend  that  since 

27  the  landfill  will  not  operate  without  the  MRFs,  the  two  are 

28  inextricably  linked  and  the  MRFs'  impacts  on  the  environment  must^ 
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1  be  more  fully  described.    They  argue  that  although  the  exact 

2  location  and  size  of  any  particular  MRF  is  unknown  at  this  time,  it 

3  is  known  that  MRFs  will  be  built  and  will  have  significant  negative 

4  environmental  consequences.   Because  of  this,  they  urge  this  case 

5  is  analogous  to  No  Oil.  Inc.  vs.  City  of  Los  Angeles  (1987)  196 

6  Cal.3d  223,  in  which  the  exact  locations  of  the  oil  pipelines  were 

7  unknown  but  the  effect  of  the  pipelines  when  built  was  adequately 

8  described  as  part  of  the  EIR  for  the  exploratory  oil  wells.   The 

9  court  in  No  Oil  held  it  was  proper  to  so  describe  a  part  of  a 

10  project  even  though  the  exact  site  was  unknown. 

11  Just  as  oil  wells  cannot  function  without  pipelines,  so  this 

12  landfill  cannot  operate  without  MRFs.   However,  if  an  oil  well  is 

13  not  drilled,  there  will  be  no  pipeline.   In  this  situation,  there 

14  will  be  trash  and  facilities  to  dispose  of  that  trash  whether  the 

15  Eagle  Mountain   landfill   operates  or  not.     It   is   entirely 

16  appropriate  to  consider  those  trash  facilities  wherever  they  may  be 

17  at  the  time  they  are  planned.   At  that  time,  a  full  environmental 

18  assessment  can  be  completed.   The  discussion  of  the  MRFs  in  this 

19  EIR  is  adequate. 

20  IV.   The  EIS/EIR  is  inadequate  in  that  it  describes  the  proposed 

hydroelectric   project   at   this   location   as   remote   and 

21  speculative. 

22  Rather  than  repeat  the  findings  and  orders  of  this  Court  in 

23  the  companion  case  of  Eagle  Mountain  Energy  Company  vs.  Riverside 

24  County  Board  of   Supervisors.   San  Diego  Superior   Court  Case 

25  Number  662906,  the  Court  incorporates  those  findings  and  orders  by 

26  reference  and  makes  them  a  part  of  this  order. 

27  /  /  / 

28  /  /  / 
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1  V.    The  evidence  is  insufficient  to  support  the  conclusions  in 

certain  critical  areas. 
2 

3  The  Desert  Tortoise 

4  There  is  not  substantial  evidence  to  support  the  conclusion 

5  that  the  mitigation  measures  will  be  effective  in  reducing  the 

6  risks  to  the  desert  tortoise.   The  desert  tortoise  is  a  threatened 

7  species  which  is  endangered  by  the  proposed  landfill  in  many  ways. 

8  The  trains  threaten  the  tortoise,  truck  traffic  is  a  threat,  and 

9  ravens  attracted  to  the  garbage  are  a  threat.   The  effects  of  the 

10  expanded  townsite  are  not  even  mentioned,   but  many  negative 

11  consequences  could  be  expected  from  that.  As  previously  discussed, 

12  those  impacts  must  be  addressed. 

13  The   EIR   discusses   the   threats   and   describes   proposed 

14  mitigation  measures  including  monitoring,  relocation,  construction 

15  of  culverts  under  the  road  and  rails,  berms  over  the  tracks,  and 

16  barriers,  among  other  measures.   The  EIR  concludes:   "...  given 

17  the  proposed  tortoise  mitigation,  tortoise  impacts  appear  mitigable 

18  to  nonsignif  icance. "   (6  A.R.  2652.)   There  is  nothing  in  the 

19  record  to  support  this  conclusion.   At  best,  one  can  say  the 

20  expected  results  of  the  mitigation  measures  are  unknown.   See,  for 

21  example,  9  A.R.  4280:   "If  an  acute  raven  control  program  becomes 

22  necessary,  but  is  not  implementable  due  to  political  or  legal 

23  constraints,  then  the  impact  to  the  desert  tortoise  would  be 

24  significant  but  immitigable. "   Later  on  the  same  page  the  same 

25  report  states:   "There  is  no  guarantee  that  tortoises  will  use 

26  culverts  under  the  tracks  .  .  .  ." 

27  The  law  does  not  require  elimination  of  all  risks  to  a 

28  threatened  species;  what  is  required  is  a  finding  that  is  supported^ 
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by  substantial  evidence.  The  Board  might  well  conclude  the  risks 
to  the  tortoise  are  significant  and  the  mitigation  measures 
untested  and  yet  still  conclude  the  project  should  be  approved. 
The  analysis  must  be  supported  by  sufficient  evidence  so  that  the 
elected  officials  can  say  the  benefits  of  the  project  outweigh  any 
impacts  which  are  not  mitigated.  San  Franciscans  for  Reasonable 
Growth  vs.  City  and  County  of  San  Francisco  (1984)  151  Cal.3d  61. 
That  is  not  what  was  done  here. 

Seismic  Activity 

There  is  insufficient  evidence  to  support  the  conclusion  that 
the  liners  will  withstand  seismic  activity.  Respondents  contend 
the  Board's  commitment  to  require  full  compliance  with  all 
applicable  regulations  is  sufficient  safeguard.  That  argument 
should  provide  little  comfort  to  an  area  as  uncertain  as  Southern 
California  is  about  earthquake  safety.  As  recently  as  last 
January,  Southern  Calif ornians  witnessed  the  collapse  of  major 
structures  built  according  to  current  standards.  At  best,  the 
County  can  merely  conclude  that  there  is  no  definitive  answer  as  to 
whether  the  liners  will  withstand  seismic  activity. 

The  cases  o*n  which  respondents  rely  are  distinguishable.  In 
Laurel  Heights  Improvement  Assn.  vs.  Regents  of  Univ.  of  Calif. 
(1988)  ,  supra .  the  court  found  that  a  mitigation  measure  for  noise 
was  sufficient  when  the  EIR  explained  that  noise  would  be  kept 
within  the  performance  standard  allowed  by  the  City  Ordinance. 
Similarly,  in  Sacramento  Old  City  Assn.  vs.  City  Council  (1991) 
229  Cal.App.3d  1011,  the  court  upheld  a  mitigation  plan  for  parking 
and  traffic  impacts  based  on  several  measurable  alternatives. 
/  /  / 
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1  Counting  cars  and  measuring  decibel  levels  are  profoundly 

2  different  from  measuring  the  ability  of  a  landfill  line  to  l0 

3  withstand  an  earthquake.   To  say  that  the  liners  will  meet  state 

4  and  federal  standards  is  not  acceptable  where  the  consequences  of 

5  failure  are  so  profound.    Surely  there  is  some  technical  or 

6  scientific  basis  for  the  contention  this  or  any  liner  will 

7  withstand  an  earthquake.   The  law  requires  that  evidence  to  be  in 

8  the  record  so  that  it  can  be  commented  upon  and  tested  in  the 

9  public  arena. 

10  The  ability  of  the  landfill's  containment  system  to  capture 

11  and  control  leachate  fails  for  the  same  reason:   saying  government 

12  standards  will  be  met  is  not  sufficient  in  a  situation  such  as  this 

13  where  the  risk  to  the  groundwater  is  high.   Once  contamination 

14  occurs,  it  will  be  impossible  to  rectify.  The  public  needs  to  hear 

15  the  evidence  to  support  the  finding  that  this  system  will  work. 

16  A  related  problem  is  the  failure  to  allow  the  public  an 

17  opportunity  to  comment  on  studies  conducted  on  the  existence  of 

18  Holocene  faults.  Landfills  such  as  the  one  proposed  are  prohibited 

19  within  2  00  feet  of  a  recently  active  fault.   At  the  time  of  the 
2  0  Draft  EIR,  there  was  no  information  on  recent  seismic  activity 

21  within  the  area  of  the  fault.   The  County's  consultants  concluded 

22  the  lack  of  an  evaluation  of  the  faults  within  the  area  was  a 

23  defect  in  the  Draft  EIR,  since  existence  of  faults  could  prove 

24  fatal  to  the  project. 

25  A  subsequent  study  was  undertaken  by  consultants  retained  by 
2  6  MRC.   While  discussion  of  some  of  this  work  appears  in  the  record 

27  of  the  hearings  before  the  Board,  there  was  no  opportunity  for  the 

28  /  /  / 
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1  public  to  review  and  comment  upon  this  significant  data.   That  was 

2  an  error. 

3  Joshua  Tree  National  Monument 

4  The  Joshua  Tree  National  Monument  is  a  Class  1  air  quality 

5  unit  and  World  Biosphere  Reserve.   It  is  located  one  and  a  half 

6  miles  from  the  proposed  landfill.  The  Final  EIR  identifies  several 

7  areas  of  concern  —  air  quality,   biological  resources,   and 

8  windblown  litter  and  dust  —  and  concludes  the  project  will  not 

9  have  a  significant  adverse  effect  on  the  monument.   This  is  not 

10  supported  by  the  record. 

11  The  National  Park  Service  ("NPS")  submitted  detailed  comments 

12  setting  forth  its  concerns  about  the  effects  of  the  landfill. 

13  (8  A.R.  3651-3657.)   The  NPS  was  so  concerned  about  the  negative 

14  effects  of  the  project  and  the  lack  of  effective  mitigations  that 

15  it  opposed  the  project  altogether.   Those  concerns  have  not  been 

16  adequately  addressed.  In  fact,  the  Responses  to  Comments  set  forth 

17  at  6  A.R.  2633-2634  completely  ignore  the  harm  this  project  will 

18  cause  by  destroying  the  natural  peace  and  solitude,  the  clean  air, 

19  the  pristine  desert  —  the  "wilderness  experience"  referred  to  by 
2  0  petitioners.   Nowhere  is  the  impact  on  the  desert  tortoise  that 

21  live  in  the  monument  addressed  —  in  fact,  no  survey  of  that 

22  population  has  been  taken.   And  the  conclusion  in  the  EIR  that 

23  windblown  litter  and  dust  will  be  insignificant  is  completely 

24  groundless. 

25  VI.   The  Development  Agreement  is  valid. 

26  At  the  time  it  approved  the  Final  EIR,  the  Board  entered  into 

27  a  development  agreement  governing  the  landfill  project.   (1  A.R. 

28  0197.)   The  agreement  purports  to  apply  to  both  the  Kaiser  land 
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1  leased  to  MRC  and  the  BLM  land  which  was  the  subject  of  a  proposed 

2  exchange.   Petitioners  contend  the  agreement  is  invalid. 

3  Government  Code  Section  65864  provides  in  part  as  follows: 

4  The  Legislature  finds  and  declares  that: 

5  (a)   The   lack   of   certainty   in   the   approval   of 

development  projects  can  result  in  a  waste  of 

6  resources,  escalate  the  cost  of  housing  and  other 
development   to   the   consumer,   and   discourage 

7  investment   in  and  commitment  to  comprehensive 
planning   which   would   make   maximum   efficient 

8  utilization  of  resources  at  the  least  economic  cost 
to  the  public. 

9 

(b)  Assurance  to  the  applicant   for  a  development 

10  project  that  upon  approval  of  the  project,  the 
applicant   may   proceed   with   the   project   in 

11  accordance   with   existing   policies,   rules   and 
regulations,  and  subject  to  conditions  of  approval, 

12  will   strengthen   the   public   planning   process, 
encourage  private  participation  in  comprehensive 

13  planning,   and   reduce   the   economic   costs   of 
development. 

14 

(c)  The  lack  of  public  facilities,  including,  but  not 

15  limited  to,   streets,   sewerage,   transportation, 
drinking  water,  school,  and  utility  facilities,  is 

16  a  serious  impediment  to  the  development  of  new 
housing.  .  .  . 

17 

18  In  furtherance  of  those  legislative  purposes,  Government  Code 

19  Section  65865   authorizes   cities   and  counties  to  enter   into 

20  agreements  "with  any  person  having  a  legal  or  equitable  interest  in 

21  real  property  for  the  development  of  the  property  .  .  .  . "   This 

22  statute   specifically  authorizes   cities   to   enter   into   such 

23  agreements  even  though  the  property  is  not  yet  within  the 

24  jurisdiction  of  the  city.   Petitioners  contend  the  development 

25  agreement  here  is  invalid  since  MRC  did  not  have  a  legal  or 

26  equitable  interest  in  all  the  lands  subject  to  the  agreement. 

27  The  agreement  is  conditional  in  that  it  specifically  provides 

28  that  it  shall  not  become  effective  until  the  developer  acquires  a. 
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fee  interest  in  the  BLM  property  which  would  be  part  of  the 
proposed  landfill.  (1  A.R.  0205-0206.)  The  developer  already  had 
a  significant  legal  interest  in  the  bulk  of  the  adjacent  land  which 
would  be  developed.  At  the  time  of  entering  into  the  development 
agreement,  it  was  reasonably  foreseeable  the  developer  would 
acquire  an  interest  in  the  BLM  land. 

In  order  to  effect  the  legislative  intent,  the  Court  concludes 
under  the  particular  circumstances  of  this  case,  the  law  should  be 
liberally  construed  to  allow  this  agreement  to  stand.  To  hold 
otherwise  would  unduly  restrict  public  agencies  from  working  with 
private  entities  to  develop  housing  and  other  facilities  needed  to 
support  the  growing  population. 

VII.  The  failure  to  consider  the  Level  I  Contaminate  Survey  was 
error. 

In  September  1992,  a  Level  I  Contaminate  Survey  was  conducted 

by  BLM  in  connection  with  the  proposed  land  exchange  which 

indicated  the  presence  of  toxic  waste  at  the  site.   (Exhibit  A  to 

Charpieds'  Opening  Brief.)   The  report  of  this  survey  was  not 

available  for  consideration  in  the  Final  EIR,  nor  was  it  available 

before  the  Board  approved  the  landfill  project.  Respondents  argued 

vigorously  at  the  hearing  that  the  issue  of  hazardous  materials  is 

now  moot  since  investigations  conducted  subsequent  to  the  filing  of 

these  petitions  have  shown  conclusively  that  there  is  no  danger. 

The  existence  of  the  Level  I  Contaminate  Survey  should  have  been 

disclosed  to  the  public  and  any  investigation  pursuant  to  that 

report  should  have  been  done  prior  to  the  certification  of  the 

Final  EIR.  Since  consideration  of  this  project  is  ordered  returned 

/  /  / 
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to  the  Board  of  Supervisors  for  other  reasons,  the  Court  concludes 
the  survey  and  its  significance  can  be  considered  at  that  time. 

DISPOSITION 
WHEREFORE,  let  a  peremptory  writ  of  mandate  issue  as  follows: 

1.  The  Board  of  Supervisors'  certification  of  the  FEIS/FEIR 
and  any  and  all  approvals  of  the  landfill  project  rendered  by 
respondents  in  connection  with  the  certification  of  the  FEIS/FEIR 
including,  without  limitation:  (a)  Resolution  92-517  Adopting 
Comprehensive  General  Plan  Amendment  No.  209;  (b)  Resolution  92-505 
Adopting  Specific  Plan  No.  252;  (c)  Ordinance  348.3477  approving 
Change  of  Zone  5499;  and  (d)  Ordinance  No.  664.43  approving 
Development  Agreement  No.  47,  are  set  aside  and  declared  void. 

2.  Respondents  and  each  named  real  party  in  interest  and 
their  respective  agents,  officers,  employees  and  servants  and  all 
persons  acting  on  their  behalf  or  in  concert  with  them,  are  ^P 
directed  to  suspend  all  activity  related  to  the  development  of  the 
landfill  project  unless  and  until  respondents  have  complied  with 
the  requirements  of  CEQA  and  the  State  Guidelines. 

3.  Respondents  are  directed  to  prepare  a  new  FEIS/FEIR 
consistent  with  the  findings  herein. 

4.  Any  award  of  fees  and  costs  will  be  determined  pursuant 
to  appropriate  noticed  motions. 

IT  IS  SO  ORDERED. 


DATED: 


JUL  2  6  1994 


^<: 


DITH  MCCONNELL 
"Judge  of  the  Superior  Court 
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NO.  4      P.  2 


COUNTY  OF  RIVERSIDE 

TRANSPORTATION  AND 
LAND  MANAGEMENT  AGENCY 

Planning  Department 


Aleta  /.  Laurence 
Director  of  Planning 


June  12,  1995 


Mr.  and  Mrs.  Laurence  R.  Charpied 

P.O.  Box  321 

45-200  Kaiser  Road 

Desert  Center,  CA  92239   j*'    <* 


ffl»w"**««Wm 


,.^'v 


,.y..vi  :: 


Re:       Eagle  Mountain  Landfill  and  Recycling  Center  EIS/EIR 
Notice  of  Piieparatipn/Scopmg  Session 

Dear  Mr.  and  Mrs.  Charpied:  j>  x 


^::<:n 


You  and  your  counsel/ Joseph ; A.  Roman,  have  recently  indicated  both  oraUy.and  in  writing  that  you  will 
be  unable  to  provide  "meaningful  comment"  on  the  Notice  of  Preparation  (NOP)  for  the  above-referenced 
Project  because  the  NQFf^pBes  on  page  8  that  many  of  the  pj^vidusly^ssuecl  permits  -if or  the  Project 
are  still  valid  but  will  need  to  be  re-evaluated  in "light  of  the  current  environmental 'irevie)v  process. 


We  are  puzzled  by  you|  statements,  but  offer  the  following  explanation  for  our  position.? 

The  NOP  refers  to  responsible  agency  permits,  the  issuance  and  validity  of  whichvwere  not  before  the 
Court  in  the  prior  EtR  litigation  that  you  and  others  filed.  The  Court's  Judgment  ana1  Writ  of  Mandate 
in  that  litigation  was  directed  to  ther County  of  Riverside  onlyy- its  approvals  and  ItsiEIR  certification. 
The  status  of  permits  issued  by  ^encies  puSer  than  the  County  is  a  matter  withih  the  sole  discretion  of 
those  agencies.  Accordingly,  unless  such  agencies  have  actually,  rescinded  prrevoked  their  permits  (as 
the  Regional  Water  QualityXontrol  Beard  appears  to  have  done  after  issu^ce"of'the  NOP),  the  County 
must  assume  they  are  still  valid  (r:e.,  it  must  assume  they -remain  unrescinded  and  unrevoked).  All  the 
NOP  is  pointing  out,  and  accurately  %Q)  is  that  permits  previously  issued  to  the  Project  applicant  which 
were  not  before  the  Court,  and  therefore ;are  notjaffected  by  the  Court's  Judgment,  remain  so  issued 
unless  otherwise  indicated  by  the  issuing agencies  But  will  have  to  be  re-evaluated  by  those  agencies 
based  on  the  new  environmental  review  process  Currently  under  way. 

In  addition,  you  should  note  that  none  of  these  permits  currently  authorizes  any  construction  or  operations 
activity,  nor  could  they,  since  the  Court's  Writ  of  Mandate  invalidated  the  County's  land  use  approvals. 
Without  those  approvals  and  the  certification  of  a  new  ETR,  there  is  no  landfill  project. 


4080  Lemon  Street,  9th  Floor* Riverside,  California  92501  «(909)  275-3200 
P.  O.  Box  1409«Riverside,  California  92502-1409«FAX  (909)  275-3157 
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Mr.  &  Mrs.  Laurence  R.  Charpied 
June  12,  1995 
Page  -2- 

The  contents  of  this  Project  NOP  far  exceed  the  information  disclosure  requirements  of  the  California 
Environmental  Quality  Act  (CEQA).  Your  stated  concern  regarding  an  inability  to  comment  may  be  the 
result  of  a  mistaken  belief  as  to  the  purpose  and  scope  of  the  NOP  in  the  overall  CEQA  process.  The 
primary  purpose  of  an  NOP  is  to  provide  responsible  agencies,  trustee  agencies,  and  federal  agencies 
involved  in  approving  or  funding  the  project  with  sufficient  information  to  enable  them  to  make 
meaningful  responses  to  the  NOP.  At  a  minimum,  CEQA  requires  that  the  NOP  must  provide  a 
description  of  the  Project,  its  location,  a  map,  and  a  statement  of  the  Project's  probable  environmental 
effects.  (See  CEQA  Guidelines  section  15082(a)(1),  copy  enclosed.)  The  NOP  prepared  for  the  Project 
provides  this  required,  basic  information  and  much  more,  well  beyond  CEQA's  minimum  requirements. 
It  includes  a  detailed  description  of  the  Project,  including  the  relevant  background  of  the  prior  EIR  and 
the  San  Diego  Superior  Court  Judgment  regarding  deficiencies  in  the  prior  EIR,  a  discussion  of  landfill 
operations,  closure  requirements,  construction  details  and  information  concerning  the  adjacent  Eagle 
Mountain  Townsite.  In  addition,  it  contains  a  section  regarding  alternatives  to  the  Project,  including  the 
no  project  alternative,  a  reduced  landfill  operations .alternative,  and  alternative  sites. 

In  short,  given  the  NOP's  full  description  ^f^§^rojeci*#w#  fail  .jp*seehow  the  NOP's  brief  statement 
concerning  responsible  agency  pernjits  previously  issued  affects  in.ariy>way  your  ability  to  provide 
meaningful  comments  to  the  County  conceirning  the  ^  new  EIR  "for  the  Project.     There  is 

nothing  tt  misleading "  about  the  NOP'sstaiement  regarding  limits  previously  issued  having  to  be  Ire- 
evaluated  in  light  of  the  new envtfb'nmental  review  process,  nor  does  that  statement  affect  your  ability 
to  provide  comment  on  the  scope  of  revieV  in  the  newETR  in  light  of  the  Court's  Judgment  and  Writ 
of  Mandate.         /    f**%  "  *  ,•<-..  .,  \     T  J    % 

£  '<•■  .       J  .-*'  •r-XT'.   ■  :  *  ;:.  ..-.v  ::.;::  \  *'•••:-• 

We  are  making  every  attempt  possible  to  accommodate  concerns  of  the  pubUp  and  interested  agencies, 
and  are  taking  the  extra  s$gp<of)j^  comments  concerning 

the  scope  of  trie  EIR.   Weru^nk  you  foryour  input  aritfahueipated  cbo^raBpn  in  this  matter. 

Very  truly  yours, 

>: 

RIVERSIDE  COUNTY  PLANNING  DEPARTMENT 


• 


Ueta  J.  Laurence,  AICP,  Pis 


J+vt^Z*' 


Aleta  J.  Laurence,  AICP,  Plpniitg  £ireejtorj 

AJL:dm 

Enclosure  \  .A  v         •■'■,-,  -  - '  = 

cc:  Members,  Riverside  County  Board  of  Supervisors 

William  Katzenstein,  County  Counsel/  ;::    3 
Ron  Goldman,  Riverside  County  Planning  Department  "'] 
David  Mares,  Riverside  County  Planning  Department- 
Tom  Peters,  CH2M  Hill 
Gary  W.  Johnson,  MRC 
Joseph  A.  Roman,  Esq. 

G:\SP.TM\SP305\LETTERS\SP3O5LTR.013 
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NO, 


M\ih  the  existing 


150D1.  Decision  to  Prepare  an  EIR. 

The  EIR  process  starts  with  the  decision  to  prepare  an  EIR.  This  decision  wifl  be 
made  either  during  preliminary  review  under  Section  1 5060  or  at  the  conclusion  of  an  initial 
study  after  applying  the  standards  described  in  Section  15064. 

15082,  Determination  of  Scope  of  EIR. 

(a)  Notice  of  Preparation.  Immediately  after  deciding  that  an  environmental 
impact  report  is  required  for  a  projoct.  the  lead  agency  shall  send  to  each  responsible 
agency  a  notice  ol  preparation  stating  that  an  environmental  impact  report  will  be 
prepared.  This  notice  shall  also  be  sent  to  every  federal  agency  involved  in  approving  or 
funding  the  project  and  to  each  trustee  agency  rosponsiblo  (or  natural  resources  affected 
by  the  projoct.  .  ... 

j  (1)       The  notice  of  preparation  shall  provide  the  responsible  agencies  with 

[sufficient  information  describing  the  project  and  the  potential'  environmental  effects  to 
enable  the  responsible  agencies  to  make  a  meaningful  response.  At  a  minimum,  the 
'information  shall  include: 

(A)       Description  of  the  project, 

(G)        Location  of  the  projoct  indicated  oithor  on  an  altachod  map  (preferably  a 
copy  ol  a  U.S.G.S.  15'  or  7  1/2'  topographical  map  identified  by  quadrangle  name,  or  by  a 
street  address  in  an  urbanized  area),  and 
(C)        Probable  environmental  offocts  of  tho  projoct. 

(2)  A  sample  for  a  notice  of  preparation  is  shown  in  Appendix  J.  Public  agencies 
are  froe  to  devise  their  own  formats  for  this  notice.  A  copy  of  the  initial  study  may  be  sent 
with  the  nolice  to  supply  tho  necessary  information. 

(3)  To  send  copios  of  the  notice  of  preparation,  the  lead  agency  shall  use  either 
certified  mail  or  any  other  method  of  transmittal  which  provides  it  with  a  record  that  the 
notice  was  received. 

(4)  The  lead  agency  may  begin  work  on  the  draft  EIR  immediately  without 
awaiting  responses  to  the  notice  of  preparation.  The  draft  EIR  in  preparation  may  need  to 
be  revised  or  expanded  to  conform  to  responses  to  the  notice  of  preparation.  A  lead 
agency  shall  not  circulate  a  draft  EIR  for  public  review  before  the  time  period  for 
responses  to  tho  notice  of  preparation  has  oxpirod. 

(b)  Response  to  Notice  of  Preparation.  Within  30  days  after  recolving  the  notice 
of  preparation  under  subsection  (a),  each  responsible  agency  shall  provide  the  lead 
agency  with  specific  detail  about  the  scope  and  content  of  the  environmental  information 
rolated  to  the  responsible  agency's  aroa  of  statutory  responsibility  which  must  be  included 
in  the  draft  EIR. 

(1)  The  response  at  a  minimum  shall  identify: 

(A)  The  significant  environmental  issues  and  reasonable  alternatives  and 
mitigation  measures  which  the  responsible  agency  will  need  to  have  explored  in  the  draft 

EIR;  and 

(B)  Whothor  the  agency  will  bo  a  responsible  agency  or  trustee  agency  for  the 

project. 

(2)  If  a  responsible  agency  fails  by  the  end  of  the  30  day  period  to  provide  the 
lead  agency  with  either  a  response  to  the  notice  or  a  woll  justified  request  for  additional 
time,  the  load  agency  may  presume  that  the  rosponsiblo  agoncy  has  no  response  to 

ITV3  kft 

(3)  A  generalized  list  of  concerns  not  related  to  the  specific  projoct  shall  not 
moot  the  requirements  of  this  soction  for  a  response. 

(c)  Meetings.  In  order  to  expedile  the  consultation,  the  lead  agency,  a 
responsible  agoncy.  a  trustoo  agoncy,  or  a  projoct  applicant  may  request  one  or  more 
meetings  botwoon  representatives  of  the  agoncios  involved  to  assist  the  lead  agency  in 
determining  the  scope  and  content  of  the  environmental  information  which  the  responsible 
agency  may  require.  Such  meetings  shall  be  convenod  by  the  lead  agency  as  soon  as 
possible,  but  no  later  than  30  days,  aftor  the  mootings  were  requested.    On  request,  the 
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MRS.  KAY  CENICEROS 
DISTRICT  3  SUPERVISOR 
COUNTY  OF  RIVERSIDE 
P.O.  BOX  1486 
RIVERSIDE  CA  92502-1527 
JUNE  2,  1995 


LARRY  &  DONNA  CHARPIED 

P.O.  BOX  321 

DESERT  CENTER  CA  92239 


Dear  Supervisor  Ceniceros, 


This  letter  is  a  follow-up  to  the  May  30,  1995  regular  Board  of 
Supervisors  meeting,  which  the  Charpieds,  and  Robert  Roman,  attended  and 
spoke  during  the  oral  communications  portion  of  the  Board's  agenda. 

One  of  the  issues  brought  up,  was  the  inaccuracy  of  the  Notice  of 

Preparation  the  County  registered  with  the  State's  Clearinghouse.  You 
asked  a  woman  from  the  Planning  Department,  we  think  her  name  is  Donna, 
_to  look  into  our  concerns.  To  date,  nobody  from  the  Planning  Department 
has  contacted  any  of  us  to  inguire  what  we  feel  is  inaccurate. 


Secondly,  we  brought  up  the  fact  that  MRC  runs  this  County,  which 
seemed  to  agitate  you.  We  gave  many  examples  citing  this  very  bold 
claim,  and  the  one  the  Board  focused  on  most  was  the  $182  the  Court 
ordered  the  County  to  pay  us.  Deputy  County  Counsel  said  the  County 
needs  MRC's  permission  to  spend  any  of  the  $900,000.00  that  MRC  placed 
into  the  County's  Trust  Fund.  Mr.  Vickers  indicated  this  was  a 
stipulation  to  the  money.  Since  Mr.  Vickers  discussed  the  stipulation(s) 
attached  to  the  Trust  Fund  monies,  the  public  would  now  like  to  know 
what  other  stipulations  are  attached  ?  We  have  attempted  contacting 
Mr.  Vickers  regarding  this,  but  to  no  avail.  We  hope  the  Board  will 
direct  someone  to  forward  this  information  to  us. 


Lastly,  find  enclosed,  a  copy  of  a  check  for  $182  from  MRC.  This 
check  is  drafted  from  MRC's  account.  Attached  with  the  check, is  a  copy 
of  a  letter  from  MRC's  Gary  Johnson.  It  states,  in  part,  "We  understand 
you  raised  this  issue  at  the  Board  of  Supervisors ...  if  you  have 
guest ions  or  a  concern. . .please  contact  us  directly...".  The  issue  of 
the  Court  allowed  costs,  is  a  judgement  against  the  County  -  all  of  the 
issues  we  brought  up  on  May  30th  are  COUNTY  issues.  We  will  NEVER  "go" 


directly"  to  this  two  bit  corporation 
with  our  elected  officials. 


to  settle  concerns  that  we  have 


In  closing,  in  the  last  go  'round  with  these  gangsters,  the  County 
Staff  mislead  and  held  back  information  from  this  Board  -  THIS  WILL  NOT 
BE  ALLOWED  AGAIN  !  You  said  Mrs.  Ceniceros  that  we  need  to  use  the 
public  process.  We  did  last  time,  and  the  process  took  us  all  the  way  to 
Superior  Court.  This  time  the  process  will  end  with  the  Riverside  Board 
of  Supervisors. 


# 


Sincerely/ 


kWm) 


(Donna  Charpied) 


enc/cc: 

ROBERT  ROMAN 

SUPERVISOR  BOB  BUSTER 

SUPERVISOR  JOHN  TAVAGLIONE 

SUPERVISOR  ROY  WILSO 

SUPERVISOR  TOM  MULLEN 

JAY  VICKERS,  DEPUTY  COUNTY  COUNSEL 

GARY  JOHNSON 


• 


• 


Appendix  A-4 
Legal  Description  of  Site 


SCOAPPDIV.DOC 


• 


KAISER  RESOURCES.  INC. 

EAGLE  MOUNTAIN  TOWNSfTE 

ASSESSOR'S  PARCEL  NUMBERS 


Township  4  South,  Range  14  East 
San  Bernardino  Meridian 


ASSESSOR'S  PARCEL  NO.  SECTION 

807-030-005  2 

807-030-007  2 

807-030-008  2 

807-030-011  2 

807-C4C-CG7  2    • 

807-0^0-010  2 

807-050-00^  2 

807-060-008  2 

807-060-009  2 

807-070-002  2 

807-070-00^  2 

807-070-005  2 

807-070-008  2 

807-080-007  (For.)  1 

8C7-0SC-0CS  1 

807-091-001  1 


• 


w 


TVTTNE  RECLAMATION  CORPORATION 
FACT  F  MOUNTAIN  LANPFTLL  AND  JtF.ryrjma  CENTER 

ASSESSOR'S  PARCEL  NUMBERS 

Tnwmhip  3S..  Range  UF. 

Assessor's  Parcel  No.*  Sectfafl 

por.  701-370-005  28 

por.  701-370-009  28 

por.  701-370-031  28 

por.  701-370-007**  32 

por.  701-370-030  33 

por.  702-380-018  '"  25 

por.  701-380-017  26 

por.  701-380-016  27 

701-380-022  27 

701-380-023  27 

701-380-011  34 

701-380-019  34 

701-380-020  34 

701-380-009  35 

701-380-010  35 

701-380-012  35 

701-380-021  35 

701-380-024  35 

701-380-025  35 


• 


SP  App.,  Attachment  2 

GPA  App.,  Attachment  4 

Change  of  Zone  App.,  Attachment  2 

Development  Agreement  App.,  Attachment  5 

Rev.  Reclamation  Plan  App.,  Attachment  1 

Pagel 


701-380-006 
701-380-007 
701-380-015 


36 
36 
36 


• 


Township  3S..  Ranff(.  ^ 


por.  800-090-018 

807-0:  0-003 
807-030-010 
807-040-006 
807-040-008 
807-040-009 
807-050-005 
807-060-008 
807-070-007 


31 

2 
2 
2 
2 
2 
2 
2 
2 


807-080-004 
807-080-005 
por.  807-080-007 
807-080-008 
807-092-001 


807-112-001 

807-112-013 

por.  807-112-017 


Township  4S..  Ranae  1  SF 


6 
6 
6 


** 


Where  the  Assessor's  records  have  not  been  updated  to  reflect  lot  line  adjustments,  the 
notation  "por."  has  been  made. 

Assessor's  records  indicate  that  Parcel  701-370-007  lies  in  Section  32,  outside  of  the 
Landfill  Specific  Plan  area.  A  portion  of  that  parcel  lies,  however,  also  in  Section  33 
within  the  Landfill  area. 


SP  App.,  Attachment  2 

GPA  App.,  Attachment  4 

Change  of  Zone  App.,  Attachment  2 

Development  Agreement  App.,  Attachment  5 

Rev.  Reclamation  Plan  App.,  Attachment  1 
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EAGLE  MOUNTAIN  TOWNSJTE  LEGAL  DESCRIPTION 


Ail  that  portion  of  land  lying  within  Sections  1  and  2,  Township  4  South,  Range  14  East 
San  Bernardino  Meridian,  in  the  County  of  Riverside,  State  of  California,  described  as 
follows: 


BEGINNING  at  the  Southwest  comer  of  the  Northeast  One-Quarter  of  the  Southwest 
One-Ouarter  of  said  Section  2; 

Thence  N89°36,15,,E  along  the  South  One-Sixteenth  line  of  said  Section  2,  a  distance 
of  3295.88  feet  to  the  Northeast  comer  of  the  West  One-Half  of  the  Southeast 
One-Quarter  of  the  Southeast  One-Quarter  of  said  Section  2; 

Thence  S00°22'57"E  along  the  East  line  of  said  West  One-Half  of  the  Southeast 
One-Quarter  of  the  Southeast  One-Quarter  of  said  Section  2,  a  distance  cf  1320.50  feet 
to  a  point  in  the  South  line  cf  said  Section  2; 

Tnence  N8S°36'43"E  along  said  Scuth  line  of  said  Secticn  2,  a  distance  of  559.01  feet  to 
the  Scutheas:  comer  of  said  Secricn  2,  said  comer  also  being  the  Southwest 
comer  of  said  Secticn  1 ; 

Thence  N89°39'05"E  alcng  the  Scuth  line  of  said  Secdcn  1,  a  distance  of  1981.39  feet  to 
the  Southeast  comer  cf  the  West  One-half  of  the  Southeast  One-Quarter  of  the 
Southwest  One-Quarter  of  said  Secticn  1; 

Thence  NG0°24WW  aicng  the  East  line  of  said  West  One-Half  of  the  Southeast 
One-Quarter  of  the  Southwest  One-Quarter  cf  said  Secticn  1,  a  distance  cf  1321.25 
feet  tc  the  Northeast  comer  of  said  West  One-Half  of  the  Southeast  One-Quarter  of 
the  Southwest  One-Quarter  of  said  Secticn  1; 

Thence  S39°37'56"W  along  the  South  One-Sixteenth  line  of  said  Section  1,  a 
distance  of  1320.53  feet  to  the  Southwest  comer  of  the  Southeast  One-Quarter  of 
the  Northwest  One-Quarter  of  the  Southwest  One-Quarter  of  said  Section  1; 

Tnence  N00°23'11"W  along  the  West  line  of  said  Southeast  One-Quarter  of  the 
Northwest  One-Quarter  of  the  Southwest  One-Quarter  of  said  Section  1,  a  distance  of 
660.48  feet  to  the  Northwest  comer  of  said  Southeast  One-Quarter  of  the  Northwest 
One-Quarter  of  the  Southwest  One-Quarter  of  said  Section  1 ; 

Thence  S89°36'57"W  along  the  South  line  of  the  Northwest  One-Quarter  of  the 
Northwest  One-Quarter  of  the  Southwest  One-Quarter  of  said  Section  1 ,  a  distanca  of 
660.14  feet  to  a  point  in  the  West  line  of  said  Southwest  One-Quarter  of  said  Section  1, 
said  point  also  being  the  Southwest  comer  of  said  Northwest  One-Quarter  of  the 
Northwest  One-Quarter  of  the  Southwest  One-Quarter  of  said  Section  1; 


Thence  N00°22'31"W  along  said  West  line  of  said  Southwest  One-Quarter  of  said  Section 
1,  a  distance  of  660.30  feet  to  the  Northwest  corner  of  said  Southwest  One-Quarter  of 
said  Section  1 ; 

Thence  N89°36,46ME  along  the  North  line  of  said  Southwest  One-Quarter  of  said  Section  1, 
and  continuing  along  the  North  line  of  the  Southeast  One-Quarter  of  said  Section  1, 
a  distance  of  3946.77  feet  to  the  beginning  of  a  2100.00  foot  non-tangent  curve 
concave  to  the  Southwest  (the  initial  radial  line  bears  N20°16,08"E),  said  point  also 
being  in  the  Northeasterly  line  of  Kaiser  Road  as  shown  by  Record  of  Survey  plat  recorded 
in  Book  39  of  Records  of  Survey,  at  Pages  52  through  54,  inclusive,  Records  of 
Riverside  County,  State  of  California; 

Thence  Northwesterly,  along  said  Northeasterly  line  of  Kaiser  Road,  along  said  curve, 
through  a  central  angle  of  13°5r35'*I  an  arc  length  of  507.99  feet  to  an  angle  point 
in  said  Northeasterly  tine  of  Kaiser  Road; 

Thence  non-tangent  to  said  curve,  S87°35'01"W,  along  the  North  line  of  said  Kaiser 
Road,  a  distance  of  610.96  feet  to  an  angle  point  therein; 

Thence  NC2°26,14"W  a  distance  of  36.41  feet  to  an  angle  point  therein; 

Thence  S89°36'46"VV,  continuing  along  said  North  line  of  Kaiser  road,  parallel  to  the 
East-West  Center  One-Quarter  line  of  said  Section  1,  a  distance  of  858.53  feet  to  a 
point    of  intersection    with    the    Northeasterly    line    of  Old  Kaiser  Truck  Road,  as 

constructed; 

Thence  N62°24'15"W  along  said  Northeasterly  line  of  Old  Kaiser  Truck  Road,  as 
constructed,  through  its  various  courses,  a  distance  of  2406.62  feet  to  the  beginning  of  a 
4000.00- foot  tangent  curve,  concave  to  the  Southwest; 

Thence  Northwesterly,  along  said  curve,  through  a  central  angle  of  06°42'12"  an  arc 
length  of  467.98  feet; 

Thence  tangent  to  said  curve,  N69°06'27"W,  a  distance  of  132.24  feet  to  the 
beginning  of  a  300.00  foot  tangent  curve,  concave  to  the  Northeast; 

Thence  Northwesterly,  along  said  curve,  through  a  central  angle  of  12°50'52"  an  arc 
length  of  67.27  feet; 

Thence  tangent  to  said  curve,  N56015'35"W,  a  distance  of  165.23  feet  to  the  beginning 
of  a  1200.00  foot  tangent  curve,  concave  to  the  Southwest; 

Thence  Northwesterly,  along  said  curve,  through  a  central  angle  of  14°35'57"  an  arc 
length  of  305.76  feet; 

Thence  tangent  to  said  curve,  N70°5r32"W,  a  distance  of  126.79  feet  to  the 
beginning  of  a  720.00  foot  tangent  curve,  concave  to  the  South; 

Thence  Westerly,  along  said  curve,  through  a  central  angle  of  23°09'11"  an  arc  length  of 
290.95  feet; 


Thence  tangent  to  said  curve,  S85°59,17'^V1  a  distance  of  36.03  feet  to  the  beginning 
of  a  720.00  foot  tangent  curve,  concave  to  the  Northeast; 

Thence  Northwesterly,  along  said  curve,  through  a  central  angle  of  17°08'09"  an  arc  length 
of  21 5.34  feet; 

Thence  non-tangent  to  said  curve,  N76o53'09"W,  a  distance  of  931.54  feet  to  the 
beginning  of  a  800.00  foot  non-tangent  curve,  concave  to  the  Northeast  (the  initial 
radial  line  bears  S13o06'50"W); 

Thence  Northwesterly,  along  said  curve,  through  a  central  angle  of  25°58'35",  an  arc 
length  of  362.70  feet; 

Thence  non-tangent  to  said  curve,  N85°59,39"W1  a  distance  of  210.02  feet  to  the 
beginning  of  a  1200.00  foot  non-tangent  curve,  concave  to  the  Northwest  (the  initial 
radial  line  bears  S85°53,05,'E); 

Thence  Southwesterly,  along  said  curve,  through  a  central  angie  of  23°03'3S",  an  arc 
length  of  482.98  feet; 

Thence  non-tangent  to  said  curve,  S34°03'07"W,  a  distance  of  518.21  feet  to  the 
beginning  of  a  1600.00  foot  tangent  curve,  concave  to  the  Southeast; 

Thence  Southwesterly,  aicng  said  curve,  through  a  central  angle  of  34°2S'13"  an  arc 
length  of  S62.59  feet  to  a  point  in  the  West  line  of  the  Southeast  One-Quarter  of  the 
Northwest  One-Quarter  of  said  Section  2; 

Thence  tangent  to  said  curve,  S00°25'C6"5,  along  said  West  line  of  the  Southeast  One- 
Quarter  of  the  Northwest  One-Quarter  of  said  Section  2  and  continuing  along  the 
West  line  of  the  Northeast  One-Quarter  of  the  Southwest  One-Quarter  of  said  Section 
2,  a  distance  of  1788.21  feet  to  the  POINT  OF  BEGINNING  of  the  Parcel  of  Land  being 
described  herein. 


Said  parcel  of  Land  contains  17,574,533.93  square  feet,  403.46  acres,  more  or  less. 
Prepared  under  the  direct  supervision  of; 


Date 


• 


LEGAL  DESCRIPTION  OF  THE  April  19,  1993 

EAGLE  MOUNTAIN  LANDFILL 
SPECIFIC  PLAN  AREA 

9  That  portion  of  Sections  25  through  2S  and  Sections  33  through  36.  in  Township  3  South,  Range  14 
East  and  Section  31  in  Township  3  South,  Range  15  East  and  Sections  1  and  2,  in  Township  4  South, 
Range  14  East  and  Section  6  in  Township  4  South,  Range  15  East,  San  Bernardino  Meridian,  in  the 
County  of  Riverside,  Slate  of  California,  described  as  follows: 

Beginning  at  the  West  1/16  corner  in  the  South  line  of  said  Section  28  which  bears  N89°36'56"E 
1317.62  feet  from  the  Southwest  corner  thereof: 

Course  No.  1  Thence  NS9°36*56"E  1317.62  feet  along  the  South  line  of  said  Section  2S  to  the 

South  1/4  corner  thereof: 

Course  No.  2  Thence  N00°27"19"W  1319.57  feet  along  the  North-South  center-section  line  of 

said  Section  2S  to  the  Center-South  1/16  corner  thereof; 

Course  No.  3  Thence  NS9°37'urE  2634.91  feet  along  the  South  1/16  line  of  said  Section  28  to 

the  South  1/16  corner  in  the  West  line  of  said  Section  27: 

Course  No.  4  Thence  N()()°2S"10"W  1319.40  feet  along  the  West  line  of  said  Section  27  to  the 

West  1/4  corner  thereof: 

Course  No.  5  Thence  NS9°34*31"E  5279.62  leet  alone  the  East-West  center-section  line  of  said 

Section  27  to  the  East  1/4  corner  thereof: 

ft    Course  No.  6  Thence  N89C39'46"E  2636.77  leet  along  the  East-West  center-section  line  of  said 

Section  26  to  the  center  1/4  corner  thereof: 

Course  No.  7         Thence  S00°26'27"E  1317.31  feet  along  the  North-South  center-section  line  of 
said  Section  26  to  the  Center-South  1/16  corner  thereof: 

Course  No.  8  Thence  NS9°42\50"E  1318.97  feet  along  the  South  1/16  line  of  said  Section  26  to 

the  Southeast  1/16  corner  thereof: 

Course  No.  9  Thence  N00°26'27"W  1318.4S  feet  along  the  East  1/16  line  of  said  Section  26  to 

the  Center-East  1/16  corner  thereof: 

Course  No.  10       Thence  N89039'46"E  1318.98  feet  along  the  East-West  center-section  line  of  said 
Section  26  to  the  East  1/4  corner  thereof: 

Course  No.  11        Thence  N89°30'49"E  5423.21  feet  along  the  East-West  center-section  line  of  said 
Section  25  to  the  East  1/4  comer  thereof: 

Course  No.  12        Thence  S00°54*15"W  2600.87  feet  along  the  East  line  of  said  Section  25  to  the 
Northwest  corner  of  said  Section  31; 

1 

SP  App.,  Attachment   4 
M  GPA  App.,   Attachment' 3 

Change  of  Zone  App.,  Attachment  3 
Development  Agreement  App.,  Attachment  2 
Rev.  Reclamation  Plan  App.,   Attachment  2 


Course  No.  13 
Course  No.  14 


Course  No.  15 
Course  No.  16 
Course  No.  17 
Course  No.  IS 

Course  No.  19 


Course  No.  20 
Course  No.  21 
Course  No.  22 
Course  No.  23 
Course  No.  24 
Course  No.  25 

Course  No.  26 


Thence  N89-3076-E  1427.11  fee.  along  .he  Nor.h  line  of  said  Section  31  .0  the 
West  1/16  corner  thereof: 

Thence  SO-ZSWW  272.69  fee,  along  the  "?**%££&  rfWa"y  g^mcd 

jSl  of  intersection  with  Ih. :  Norther  y tae  of **  «W« ^WbOS  for 

to  the  Metropolitan  Water  District  of  Southern  Cal.tornta  un 

Dikes  and  Ditches: 

Thence  SSr3376"W  162.67  fee,  along  said  Northerly  line  to  an  angle  point 

therein; 

•     •      «i-nrns-F  206  09  feet  alone  the  Southwesterly  line  of  said 
Thence  continuing  S51  01  05  E  206.0V  teet  aii    y  ^.^  31; 

Right  of  Way  to  a  point  of  intersection  with  the  West  l/io  iu» 

Thence  S0°25'04"W  905.95  feet  along  the  West  1/16  line  of  Section  31  to  the 
Northwest  1/16  corner  thereof: 

a  point  of  intersection  with  the  Southv.este.iN 
previously  referred  to  in  Course  No.  16: 

T.ence  S51'0r05«E  501.96  feet  along  ^»  wS^  ?£  * 

intersection  with  the  Westerly  hne  of  the  ^$™w  ^      Nc,  l27-P2  and 

Wav  (650  leei  wide  as  shown  on  M.WD.  R.jJ ol  ^.^  of 

piv  said  poini  being  in  a  non-tangent  curve  concave  La.  tern 

S">5.00  feet  and  a  radial  line  of  SSS°d0  fb  W: 

Thence  Southerly  along  said  Westerly  line  and  the  arc  of  said  non-tangen,  curve 

57  16  feet  through  a  central  angle  of  .i  59  01  . 

Thenc-  S05-0S-5S-E  953.69  feet  along  said  Westerly line,  a  point  of  tntersection 
Iuh  the  East-Wes,  cen.er-section  line  of  sa,d  Secfon  ,1. 

Tnence  SS9'23UrW  9.35.10  feet  along  said  cen,e,sec,ion  line  to  a  1/64  corner 

thereon: 

Thence  SOO^'W  1330.14  feet  to  a  1/64  corner  on  the  South  1/16  line  of  said 

Section  31; 

Thence  NWTTirE  665.69  feet  along  the  South  1/16  line  of  said  Section  31  to 

the  Center-South  1/16  corner  thereof: 

of  Way; 

Thence  SOWSTE  357.0,   feet  along  said  Westerly  line  to  an  angle  po.nt 

therein; 


V 


Course  No.  27 
Course  No.  28 
Course  No.  29 
Course  No.  30 
Course  No.  31 
Course  No.  32 


Course  No.  33 
Course  No.  34 
Course  No.  35 
Course  No.  36 
Course  No.  37 

Course  No.  38 

Course  No.  39 
Course  No.  40 
Course  No.  41 


Thence  continuing  SinO"**  89136  fee,  along  said  Westerly  line  to  an  angle 

point  therein: 

Thence  continuing  SWIOTTB  2622.20  feet  along  said  Westerly  line  to  an  angle 

point  therein: 

ttace  continuing  SOTSTSTE  1467.29  fee,  along  said  Westerly  line  to  an  angle 

point  therein: 

Thence  continuing  SM"W14"W  1292.81  feet  along  said  Westerly  line  to  a  point 

of  intersection  with  the  South  line  of  said  Section  6: 

Thence  NS9°0.V36-W  765.88  feet  along  the  South  line  of  said  Section  6  to  the 
South  1/4  corner  thereof: 

.     .      CP7,,rr.w  c*q  «?n  Oet  alone  the  South  line  of  said  Section 
Thence  continuing  SSr.,4  5..  W  S6S.S0  feet  along  inca 

6  to  .  point  of  intersection  with  the  Northeasterly  hne  of  ^^cSSTof  Survey, 
on  a  Record  of  Survey,  as  per  plat  recorded  in  Book  39  of  Records  ) 

paces  52  through  54,  records  of  said  County: 

Thence  N4S-44-2.VW  3279.31  feet  along  said  Northcoster^io  the  beginning 
of  a  tangent  curve  concave  Southwesterly  with  a  radius  of  2100.00  Le-t, 

Thence  Northwesterly  along  said  Northeasterly  line  and  the  arc  of  said  tangent 
curve  1277.52  feet  through  a  central  angle  or  .*  jl  -"  . 

Thence  con.inuinu  SBWSTW  6111.65  lee,  along  the  Northerly  line  of  said 
Kaiser  Road  on  a  non-iangem  line  to  an  angle  point  there.n. 

Thence  continuing  N0TM1VW  36.41  fee,  along  said  Northerly  line  to  an  angle 

point  therein: 

Thence  continuing  S8T363TW  857*.  feet  along  said  Northerly  Hne  to  ^a 

point  of  intersection  with  the  Northeasterly  hne  or  Old  Kaiser  true 

constructed: 

Thence  following  along  the  Northeasterly  line  *  OinM*  J™  *f  °f  the 
constructed,  through   ,ts  vartous  courses^  N62  2o  4    W  2*D 
beginning  of  a  tangent  curve  concave  Southwesterly  with  a  radius 

Thence  Northwesterly  along  the  arc  of  said  tangent  curve  467.99  feet  through  a 
central  angle  of  6°42*12": 

Thence  N69°07'55"W  132.24  feet  to  the  beginning  of  a  tangent  curve  concave 
Northeasterly  with  a  radius  of  300.00  feet: 

Thence  Northwesterly  along  the  arc  of  said  tangent  curve  67.27  feet  through  a 
central  angle  of  12°50'52": 


t 


Course  No.  42 
Course  No.  43 
Course  No.  44 
Course  No.  45 
Course  No.  46 
Course  No.  47 
Course  No.  4S 
Course  No.  49 
Course  No.  50 

Course  No.  51 
Course  No.  52 
Course  No.  53 

Course  No.  54 
Course  No.  55 
Course  No.  56 


Thence  N56°17U3"W  165.13  feet  to  the  beginning  of  a  tangent  curve  concave 
Southwesterly  with  a  radius  of  1200.00  feet: 

TTjence  Northwesterly  along  the  arc  of  said  tangent  curve  305.77  feet  through  a 
central  angle  of  14°35'57"; 

TTience  N70°53WW  126.79  feet  to  the  beginning  of  a  tangent  curve  concave 
Southerly  with  a  radius  of  720.00  feet; 

Thence  Westerly  along  the  arc  of  said  tangent  curve  290.95  feet  through  a  central 
angleof23°09'ir; 

Thence  SS5857'49"W  36.03  feel  to  the  beginning  of  a  tangent  curve  concave 
Northerly  with  a  radius  of  720.00  feet: 

Thence  Westerly  along  the  arc  of  said  tangent  curve  215.34  feet  through  a  central 
angle  of  irOS'09": 

Thence  N76°54'37"W  931.54  feet  along  a  non-tangent  line  to  the  beginning  of  a 
tangent  curve  concave  Northeasterly  with  a  radius  of  S00.00  feet: 

Tnence  Northwesterly  along  the  arc  of  said  tangent  curve  362.70  fee:  through  a 
central  angle  of  25358'35": 

Thence  leaving  said  Northeasterly  line  of  Old  Kaiser  Truck  Road.  NS6'0f07"VV 
210  02  feet  along  a  non-tangeni  line  to  the  beginning  of  a  non-tan^nicur^ 
concave  Westerly  with  a  radius  of  1200.00  feet  and  a  radial  line  of  Sco  54  „  E. 

Thence  Southerly  along  the  arc  of  said  non-tangent  curve  4S2.98  fee:  through  a      £ 
central  angle  of  23°03"39": 

Thence  S34°0r39"W  51S.12  fee:  along  a  non-tangent  line  to  the  beginning  of  a 
tangent  curve  concave  Easterly  with  a  radius  of  1600.00  feel: 

Thence  Sou.ner.y  a.ong  .he  are  of  said  tangen,  curve  ^ J^f^ 
central  angle  of  34"2S-1.V  lo  a  pem  of  langency  in  the  West  l/io  un 
Section  2; 

Thence  SOCK/SITE  17S139  feel  along  the  West  1/16  line  of  said  Section  2  to  the 
Southwest  1/16  corner  thereof: 

Thence  S89°3S'0S"W  1318.56  feet  along  the  South  1/16  line  of  said  Section  2  to 
the  South  1/16  corner  in  the  West  line  thereof: 

Thence  NOO^O.VW  395S.42  feet  along  the  West  line  of  said  Section  2  to  the 
Northwest  corner  thereof: 


Course  No.  57 
Course  No.  58 
Course  No.  59 

Course  No.  60 
Course  No.  61 
Course  No.  62 
Course  No.  63 
Course  No.  64 

Course  No.  65 
Course  No.  66 

Course  No.  67 

Course  No.  68 

Course  No.  69 
Course  No.  70 


Thence  SS9"37WW  5279.61  feel  along  the  South  line  of  said  Section  34  to  the 
Southwest  corner  thereof; 

Thence  S8WT4TW  2640.91  feet  along  the  South  line  of  said  Section  33  to  the 
South  1/4  corner  thereof: 

Thence  continuing  SS9T631"W  207.90  feet  along  the  South  |^  of  «W  Serfon 
S^a  point  of  intersection  with  the  Northeasterly  line  of  the  Eagle  Mounta.n 
Wilderness  Study  Area  (CDCA  3341); 

Thence  N63°06'05"W  326.24  feet  along  said  Northeasterly  line  to  an  angle  point 
therein: 

Thence  continuing  N25W43-W  65SJ5  feet  along  said  Northeasterly  line  to  an 

angle  point  therein: 

Thence  continuing  N53W4TW  229.27  feet  along  said  Northeasterly  line  to  an 

ancle  point  therein: 

Thence  continuing  N39'53'09"W  365.02  feet  along  said  Northeasterly  line  to  an 

ancle  point  therein: 

Thence  continuing  N0S°:,V4.rW  206.04  feet  along  ™*  "°^l*pJ%  ££ It 
beginning  of  a  non-tangent  curve  concave  Southwesterly  with  a  rad.us  of  9,0.00 
feet  and  a  radial  line  of  N4R°34*27"E: 

Thence  continuing  alone  said  Northeasterly  line  and  Northwesterly  along  the  arc 
of  said  non-tangent  curve  415.26  feet  through  a  central  angle  of  15  ...  uu  . 

.     .       Ki<-«Mn-—  \u  7nj  ~n  fe-t  alon^  said  Northeasterly  line  and 
Thence  continuing  N6/  00  .•>.•>  w  1KU.-1  ie-i  aion^  idiu  ',„.,, 

along  a  tangent  line  to  the  beginning  of  a  tangent  curve  concave  Northeaster!) 
with'a  radius  of  2200.00  feci: 

Thence  continuing  along  said  Northeasterly  line  and  ^^V'l^T^ 
of  said  tancent  curve  501.37  feet  through  a  central  angle  of  U  lb  2/  to  a  point 
of  intersection  with  the  West  line  of  said  Section  33: 

Thence  leaving  the  Northeasterly  line  of  said  Eagle  f^^^l^ 
Area.  NOO^^W  492.55  feel  along  the  West  line  of  said  Section  33  to  the  west 

1/4  corner  thereof: 

Thence  continuing  N00°29'14"W  1319.94  feet  along  the  West  line  of  said  Section 
33  to  the  North  1/16  corner  thereof: 

Thence  NS9°36*56-E  1316.60  feet  along  the  North  1/16  line  of  said  Section  33  to 
the  Northwest  1/16  corner  thereof: 


f 


.u-  w«t  1/16  line  of  said  Section  33  to 

«*— -5--.-'— '- — *— —  ~ 

SSSU  Bnc  described  herein. 


The  parcel  described  herein 


contains  4654  Acres,  more  or  less. 


,  PLS  3069 
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Appendix  B-5 
Recipients  of  Draft  EIS/EIR 

Individuals  and  Organizations 

Richard  Milanovich,  Chairman 

Glenn  R.  Stewart,  Ph.D. 
Robert  T.  Filler 

Susan  Hickman 
James  Dodson 

John  Rotenberry 
Arthur  Lowe 

Mr.  &  Mrs.  L.  R.  Charpied 
Joel  Moskowitz 

Dan  and  Robert  Roman 
Dollie  Irwin 

Carolyn  Toenjes 
Georgianna  Foodos 

Rita  Baker 
Edi  Harmon 

Fit  Environment 
Ultrasystems  Environmental 

Press  Enterprise 
Jose  R.  Allen 

Richard  Marsh 

Desert  Citizens  Against  Pollution 

Eagle  Crest  Energy  Company 

Libraries 

UC  Riverside  Library 

U.S.  Geological  Survey  Library 

San  Bernardino  Co.  Library 
Los  Angeles  Public  Library 

Riverside  Central  Library 
San  Bernardino  Co.  Library 

Desert  Hot  Springs  Public  Library 
Imperial  Co.  Library 

San  Bernardino  Co.  Library  (Yucca  Valley) 
Coachella  Valley  Reg.  Library 

San  Bernardino  Co.  Library 
Palm  Desert  Public  Library 

Palm  Springs  Library  Center 
Palo  Verde  District  Library 

California  State  Library 
Coachella  Public  Library 

Cathedral  City  Library 
Palm  Springs  Library  Center 

Rancho  Mirage  Library 

San  Bernardino  Co.  Library  (Joshua  Tree) 

College  of  the  Desert  Library 
Lake  Tamarisk  Library 
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Recipients  of  Draft  EIS/EIR 

Riverside  Community  College  Library 

California  State  Library 

Indio  Branch  Library 

Individuals  and  Organizations 

Edward  H.  Waldheim, 
Coachella  Valley  Water  Dist. 
Laura  J.  Simonek,  MWD 

Southern  Pacific  Railroad 
Margit  Baldivid  Rusche 

Ms.  Mary  Belardo 

Mrs.  Dana  Bell 
Mrs.  Isabella  Burns 

Mr.  Ray  Butler 
Mr.  Dick  Conti 

Mr.  Buford  Crites 
Mr.  Ian  Davidson 

Mr.  Nick  Ervin 

Mr.  William  W.  Glauz 

Mr.  John  Hohstadt 
Mr.  Jim  Reddy 

Mr.  Sam  Sharp 
Mr.  Jon  Stone 

Ms.  Marsha  Turoci                                                                 ^ 
Mr.  Steven  Hartman 

► 

Defenders  of  Wildlife 
Desert  Fishes  Council 

Desert  Tortoise  Council 
Desert  Tortoise  Preserve  Comm 

Beula  Edmiston,  Friends  of  Wildlife 
Natural  Resources  Defense  Counc. 

Wilderness  Society 
Wildlife  Society 

Ann  Dennis,  Sierra  Club 
Sierra  Club  Legal  Def  Fund 

Sierra  Club,  San  Diego  Chapter 
Debbie  Sease,  Sierra  Club 

Living  Desert  Reserve 
Coachella  Vly  Audubon  Society 

San  Bernardino  Audubon  Society 
CA  Native  Plant  Society 

California  Wilderness  Coalition 
Desert  Protective  Council 

Desert  Bighorn  Council 
Environmental  Defense  Fund 

Bighorn  Institute                                                                   ^ 
W.  Douglas  Kari 

i 
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Brian  Huse,  National  Park  Conservation  Assoc. 

Supervisor,  San  Bernardino  Natl  Forest 

Federal  Officials  and  Agencies 

Superintendent,  Joshua  Tree  National  Park 
Office  of  Federal  Activities 

National  Park  Service 
Hon.  Barbara  Boxer 

Hon.  Diane  Feinstein 
Hon.  Ken  Calvert 
Hon.  Jim  Battin 
Hon.  Brett  Granlund 

Hon.  Jerry  Lewis 
Bureau  of  Reclamation 

U.S.  Fish  &  Wildlife  Service 

Charles  McDonald,  Angeles  Nat'l  Forest 

FERC 

Department  of  Transportation 
Ray  Murray,  National  Park  Service 

U.S.  Army  Corps  of  Engineers 
Hon.  Sonny  Bono 

Marine  Corps  Air  Station 

Counties,  Cities,  and  Local  Agencies 

Office  of  the  Mayor,  Blythe 

Office  of  the  Mayor,  Coachella 

Office  of  the  Mayor,  Desert  Hot  Springs 

Office  of  the  Mayor,  Indian  Wells 
Eldon  Lee,  Indio 

City  Manager,  Palm  Desert 
City  Manager,  Palm  Springs 

Office  of  the  Mayor,  Rancho  Mirage 
Office  of  the  Mayor,  Cathedral  City 

Director,  Riverside  Planning 
Director,  San  Bernardino  Planning 

Jurg  Heuberger,  Imperial  County 
Chrm  Board  of  Supervisors,  Riverside 

So.  Cal.  Assn.  of  Gov. 
South  Coast  AQMD 

San  Bernardino  Co  Museum 
Ventura  Co  Planning  Dept 

Santa  Barbara  Co  Planning  Dept 
Santa  Barbara  County  APCD 

San  Diego  County  APCD 
Coachella  Valley  Assoc  of  Gov. 

Board  of  Supervisors 

Water  Quality  Control  Bd 

Office  of  Environmental  Affairs 
Long  Range  Planning 
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State  of  California  Officials, 
Agencies,  and  Regional  Agencies 

Mike  Guisti 

Carrie  Shaw 

Hon.  William  Leonard 

California  Dept  of  Corrections 
Dept  of  Water  Resources 

Ms.  Barbara  Fry 

State  Water  Resources  Control  Board 

Integrated  Waste  Management  Board 
Caltrans-District  8 

Hon.  David  Kelley 
Hon.  Jim  Battin 

Hon.  Bruce  Thompson 
Hon.  Ray  Haynes 

State  Lands  Commission 

Air  Resources  Control  Board 

Office  of  Historic  Preservation 

Regional  Water  Quality  Control  Board 

Santa  Barbara  County  Planning  Department 

California  Department  of  Corrections 

Native  American 

Twenty-Nine  Palms  Reservation 

Torres  Martinez  Reservation                                                  ^p 

Cahuilla  Reservation 

Native  American  Heritage  Commission 

Cabazon  Reservation 
Tribal  Chair,  Robert  Martin 

* 


SCO10018F5D.DOC-4 


Appendix  B 
Project  Description  Supporting  Information 


B-l    List  of  Federal  and  State 

Regulations  for  the  Design  and 
Operation  of  MSW  Landfills 

B-2   BLM  Land  Use  Classification 

B-3   IBLAStay 

B-4   Bid  Sheets 

B-5    Construction  Considerations 


SCO10018F25.DOC 


i 


* 


♦ 


Appendix  B-l 

List  of  Federal  and  State  Regulations 

for  the  Design  and  Operation  of  MSW  Landfills 


SCOAPPDIV.DOC 


n 


e 


B.l  Federal  and  State  Regulations  for  the  Design  and 
Operation  of  Municipal  Solid  Waste  Landfills 

B.l.l  Regulatory  Compliance 

This  section  summarizes  the  regulatory  framework  which,  in  addition  to  NEPA  and  CEQA 
guidelines,  would  be  addressed  as  part  of  the  proposed  action.  The  proposed  project  must 
comply  with  applicable  federal,  state,  and  local  rules  and  regulations  for  the  design, 
construction  and  operation  of  municipal  solid  waste  landfills.  The  federal  regulations  are 
found  in  Title  40  of  the  Code  of  Federal  Regulations  (CFR).  The  state  regulations  are  found 
in  Titles  8,  14,  22,  and  23  of  the  California  Code  of  Regulations  (CCR).  Local  regulations 
consist  of  rules  that  are  enforced  by  the  South  Coast  Air  Quality  Management  District 
(SCAQMD). 

B.1.2  Federal  Rules  and  Regulations 

RCRA  Subtitle  D,  40  CFR  258— Criteria  for  Municipal  Solid  Waste  Landfills 

This  regulation  establishes  minimum  national  criteria  for  design  of  municipal  solid  waste 
landfills,  groundwater  monitoring,  and  potential  corrective  actions  associated  with  the 
operation  of  landfills.  The  regulations  include  requirements  or  specifications  for,  but  not 
limited  to,  the  following: 

Protection  from  the  100-year  flood. 

Seismic  design  to  withstand  the  maximum  probable  earthquake. 

Liner  systems,  specifically  composite  liners. 

Leachate  collection  and  removal  systems. 

Drainage  control. 

Landfill  gas  collection,  control,  and  monitoring  for  landfill  operations,  closure,  and 
postclosure. 

Groundwater  monitoring. 

Landfill  closure  and  final  cover. 

Landfill  postclosure  maintenance. 

This  regulation  was  amended  on  October  1,  1993,  to  incorporate  the  final  rule  on 
implementation  of  all  requirements  of  Part  258.  According  to  the  final  rule,  the  compliance 
date  for  implementation  of  all  requirements  is  October  9,  1993,  unless  otherwise  specified. 
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This  applies  to  all  municipal  solid  waste  landfill  units  that  receive  waste  on  or  after 
October  9,  1993,  except  for  those  that  qualify  for  an  extension. 

California  has  received  approval  from  the  EPA  to  implement  Subtitle  D.  The  Regional 
Administrator  for  EPA  Region  DC  has  fully  approved  California's  solid  waste  landfill 
regulatory  program  under  Subtitle  D.  California's  approved  Subtitle  D  solid  waste  landfill 
program  is  implemented  by  legislative  changes  to  the  California  Public  Resources  Code,  by 
modifications  to  CCR  Title  14,  and  by  the  State  Water  Resources  Control  Board  (SWRCB) 
issuance  of  Resolution  NO.  93-62,  Policy  for  Regulations  of  Discharges  of  Municipal  Solid 
Waste. 

RCRA  Subtitle  C,  40  CFR  261  and  264— Identification  and  Listing  of  Hazardous  Waste 

This  regulation  presents  criteria  for  identifying  solid  wastes  that  are  subject  to  regulation  as 
hazardous  wastes  under  Subtitle  C  of  RCRA.  The  four  general  characteristics  of  a  hazardous 
waste  are  toxicity,  corrosivity,  reactivity,  and  ignitability.  Subpart  C  of  40  CFR  261  presents 
criteria  defining  when  a  waste  exhibits  one  or  more  of  these  characteristics.  Subpart  D  of 
40  CFR  261  presents  a  list  of  substances  or  mixtures  specifically  defined  as  hazardous 
wastes.  If  solid  wastes  determined  to  be  hazardous,  they  must  be  managed  in  accordance 
with  regulations  governing  hazardous  wastes  (40  CFR  264). 

B.1.3  State  Rules  and  Regulations 

Title  14,  CCR,  Division  7,  Chapter  3 — Minimum  Standards  for  Solid  Waste  Handling 
and  Disposal 

Title  14,  CCR,  Division  7,  provides  the  state's  minimum  standard  for  the  management  of 
facilities  that  handle  and/or  dispose  of  solid  waste.  It  is  administered  by  the  California 
Integrated  Waste  Management  Board  (CIWMB)  and  the  designated  Lead  Enforcement 
Agencies  (LEAs),  and  establishes  general  standards  to  provide  required  levels  of  performance 
for  facilities  that  handle  and/or  dispose  of  solid  waste.  This  regulation  covers  various  solid 
waste  facilities  including,  but  not  limited  to: 

•  Landfills 

•  MRFs  and  transfer  stations 

•  Composting  facilities 

For  landfills,  Title  14,  CCR,  Division  7,  requires  specific  closure  plans,  and  postclosure 
monitoring  and  maintenance  plans.  The  regulation  includes  specific  requirements  for 
owners/operators  of  landfills  to  provide  financial  assurance  of  their  ability  to  pay  the  full  cost 
associated  with  closure  and  postclosure. 

Title  23,  CCR,  Division  3,  Chapter  15— Discharges  of  Wastes  to  Land 

Title  23,  CCR,  Chapter  15,  includes,  but  is  not  limited  to,  the  state's  regulation  for  the 
disposal  and/or  management  of  various  types  of  waste,  as  it  relates  to  the  protection  of 


SCO100183B8.DOC  B.l-2 


f 


• 


surface  and  groundwater.  Of  specific  interest  for  the  proposed  action  are  those  sections  of 
CCR  Title  23,  Chapter  15,  that  address  Class  HI  nonhazardous  solid  waste  landfills.  The 
regulation  includes  specific  requirements  for  the  design  and  construction  of  landfills  that  are 
intended  to  reduce  the  risk  of  surface  water  and  groundwater  contamination.  The  regulation 
includes  requirements  or  specifications  for,  but  not  limited  to,  the  following: 

Protection  from  the  100-year  flood 

Seismic  design  to  withstand  maximum  probable  earthquake 

Liner  systems 

Leachate  collection  and  removal  systems 

Drainage  control 

Groundwater  monitoring 

Landfill  closure  and  final  cover 

Landfill  postclosure  maintenance 

Title  23,  CCR,  Chapter  15,  also  provides  RWQCB  with  its  authority  for  adoption  of  Waste 
Discharge  Requirements  (WDRs)  to  protect  waters  of  the  state  from  contamination.  Under 
this  regulation  Regional  Water  Quality  Control  Board  (RWQCB)  will  regulate  systems  or 
activities  of  the  proposed  action  that  have  the  potential  to  discharge  waste  or  waste 
constituents  to  surface  or  groundwaters.  When  adopting  WDRs,  RWQCB  follows 
requirements  of  Title  23,  CCR,  Chapter  15,  and  the  California  Porter-Cologne  Water  Quality 
Act  of  1985.  The  RWQCB  establishes  limits  on  discharges  and  specific  monitoring 
requirements  as  conditions  of  approval  for  the  WDRs.  The  limitations  are  intended  to  ensure 
that  discharges  will  not  adversely  affect  the  beneficial  uses  of  waters  of  the  state. 

Title  23,  CCR,  Chapter  15,  Article  5,  was  recently  established  to  require  that  holders  of 
WDRs  provide  financial  assurance  of  their  ability  to  fund  potential  corrective  action 
programs  in  the  event  that  contamination  of  waters  of  the  state  occur  from  their  actions. 
Article  5  requires  that  the  permittee  estimate  the  potential  corrective  action  program  costs  and 
demonstrate  the  ability  to  pay  for  the  corrective  action  required. 

Title  22,  CCR,  Chapter  II — Criteria  for  Identification  of  Hazardous  Waste 

This  section  presents  criteria  for  identifying  hazardous  wastes  that  must  be  managed 
according  to  the  Hazardous  Substances  Control  Act.  The  four  general  characteristics  of  a 
hazardous  waste  are  toxicity,  corrosivity,  reactivity,  and  ignitability.  Section  66261  presents 
the  criteria  defining  when  a  waste  exhibits  one  or  more  of  these  characteristics. 
Section  66261  also  presents  Total  Threshhold  Limit  Concentration  (TTLC)  and  Soluble 
Threshold  Limit  Concentration  (STLC).  Wastes  containing  concentrations  of  substances  that 
exceed  the  TTLC  or  STLC  are  considered  hazardous  wastes.  According  to  Title  23,  CCR, 
Chapter  15,  hazardous  wastes  cannot  be  disposed  of  in  Class  III  landfills. 
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B.1.4  SCAQMD  Rules  and  Regulations  g 

Regulation  IV:  Prohibitory  Rules 

Rule  403,  Fugitive  Dust:  This  rule  limits  onsite  activities  such  that  concentrations  of 
fugitive  dust  at  the  property  line  shall  not  be  visible  and  the  downwind  particulate 
concentrations  shall  not  exceed  100  micrograms  per  cubic  meter  above  upwind 
concentrations. 

Regulation  XI:  Source-Specific  Standards 

Rule  1150.1,  Control  of  Gaseous  Emissions  from  Active  Landfills:  This  rule  requires 
installation  of  a  landfill  gas  control  system  and  combustion,  treatment,  sale,  or  other 
equivalent  method  of  landfill  gas  disposal;  requires  perimeter  landfill  gas  monitoring  probes 
to  evaluate  offsite  migration;  limits  concentrations  of  total  organic  compounds  to  50  parts 
per  million  over  a  certain  area  of  the  surface  of  the  landfill;  and  limits  maximum 
concentration  of  organic  compounds  (measured  as  methane)  to  500  parts  per  million  at  any 
point  on  the  surface  of  the  landfill. 
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BLM  Land  Use  Classification 
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IN  REPLY  REFER  TO: 


United  States  Department  of  the  Interior 

OFFICE  OF  HEARINGS  AND  APPEALS 
INTERIOR  BOARD  OF  LAND  APPEALS 
4015    WILSON    BOULEVARD 
ARLINGTON,   VIRGINIA       22203 


TAKE 
PRIDE  IN 

AMERICA 


IBIA  94-89,    etc. 

EAGLE  MOUNTAIN  ENERGY  00. ,  ET  AL. , 
Appellants 

KAISER  EAGLE  MOUNTAIN,  INC. , 
MINE  RECLAMATION  CORP. . 
METROPOLITAN  WATER  DISTRICT  OF 
SOUTHERN  CALIFORNIA 

Tjitervenors/Respondents 


JAN  z  4  1994- 

CACA-25594,  CACA-31926,  CACA-30070 
Rights-of-way;  Land  Exchange 

Requests  for  Consolidation, 
Hearing,  and  Dismissal  Taken 
Under  Advisement; 

Expedited  Consideration  Granted; 

Stay  Granted  in  Part; 

Briefing  Schedule  Established 


ORDER 


On  October  20,  1993,  the  California  Desert  District  Office  (CDDO)  , 
Bureau  of  Land  Management  (BLM) ,  issued  a  decision  approving  a  land  exchange 
(CACA-30070)  and  granting  two  rights-of-way  (CACA-25594  and  CACA-31926)  .  At 
the  same  time,  the  California  State  Office  (CSO) ,  BLM,  denied  numerous 
protests  that  had  been  filed  in  opposition  to  the  proposed  realty  actions.  1/ 

The  principal  recipient  of  CDDO's  decision  is  Kaiser  Eagle  Mountain, 
Inc.  (Kaiser) .  Further,  one  of  the  right-of-way  grants  (CACA-31926)  is  to  be 
held  jointly  by  Kaiser  and  the  Metropolitan  Water  District  of  Southern 
California  (MWD) .  BLM  found  the  exchange  and  rights-of-way  to  be  necessary 
for  the  development  of  a  large  municipal  landfill  located  at  the  site  of 
Kaiser's  inactive  open  pit  iron  ore  mine  at  Eagle  Mountain  in  Riverside 
County,  California.  The  solid  waste  landfill  at  the  site  is  to  be  operated  by 
Mine  Reclamation  Corp.  (MRC) .  Sixteen  notices  of  appeal  from  CSO's  decisions 
denying  protests  have  been  filed.  2/ 

Under  43  CFR  4.413.  BLM  is  obliged  to  name  in  its  decisions  all  "adverse 
parties."  An  "adverse  party"  to  an  appeal  is  one  who  will  be  disadvantaged  if 
the  appellant  prevails  before  the  Board.  Beard  Oil  Co. ,  105  IBLA  285,  287 
(1988) .  Appellants  are  required  to  serve  copies  of  all  appeal  documents  on 
such  adverse  parties,  and  each  adverse  party  has  the  right  to  file  an  answer 
in  support  of  the  correctness  of  BLM's  decision.  See  43  CFR  4.413(a) 
and  4.414.  Naturally,  in  order  to  file  a  responsive  answer,  each  adverse 
party  must  receive  a  copy  of  the  statement  of  reasons  filed  by  each  appellant. 


1/  BLM  recites  in  its  response  to  appellants'  petitions  for  stay  that  it 
mailed  "[o]ver  350  copies  of  the  [record  of  decision  (ROD)]  with  letters  from 
the  [California]  State  Director  dismissing  protests  to  the  Notice  of  Realty 
Action. " 

2/  Appellants'  names  and  the  docket  numbers  that  have  been  assigned  to  their 
appeals  are  set  out  in  the  Appendix  attached  to  this  order. 


BIM  did  notify  all  prospective  appellants  of  their  obligation  to  submit 
"copies  of  the  notice  of  appeal  and  petition  for  a  stay"  on  Kaiser,  MWD,  and  £ 
MRC,  as  parties  "named  in  Section  1.0"  of  BIM's  record  of  decision.         " 
Unfortunately,  however,  BIM  neither  expressly  identified  Kaiser,  MWD,  and  MRC 
as  "adverse  parties"  nor  otherwise  advised  prospective  appellants  of  their 
obligation  to  file  copies  of  their  statements  of  reasons  on  them.  Thus, 
appellants  may  not  be  aware  of  their  obligation  to  serve  copies  of  their 
statements  of  reasons  on  Kaiser,  MWD,  and  MRC.  All  appellants  are  directed  to 
serve  copies  of  their  statements  of  reasons  on  Kaiser,  MWD,  and  MRC,  if  they 
have  not  already  done  so. 

BIM's  failure  to  expressly  name  Kaiser,  MWD,  or  MRC  as  "adverse  partiesn 
does  not  prevent  them  from  participating  in  this  appeal,  however,  as  it  is 
well  established  that  a  party  having  an  interest  in  an  appeal  may  be  allowed 
to  intervene  as  a  respondent.  See,  e.g..  Iloyd  Heger.  121  IBIA  321,  324 
(1991) ;  Beard  Oil  Co. .  supra  at  287.  Kaiser  and  MRC,  through  common  counsel, 
have  filed  an  appearance,  and  they  are  recognized  as  respondents.  MWD  has 
also  requested  leave  to  intervene,  and  it  too  is  recognized  as  a  respondent. 

BLM,  Kaiser,  and  MRC  have  requested  expedited  consideration  of  the 
appeals.  That  request  is  granted. 

Various  parties  have  requested  that  the  appeals  be  consolidated,  and 
those  requests  are  taken  under  advisement.  However,  respondents  may  file  a 
single  answer  to  the  various  statements  of  reasons.  As  noted  above, 
respondents  Kaiser  and  MRC  are  represented  by  common  counsel,  and  it  may  be 
anticipated  that  they  will  file  a  joint  answer  to  the  various  statements  of   4k 
reasons.  MWD  and  BIM  will  likely  file  individual  answers.  Respondents  are 
directed  to  serve  copies  of  their  answers  on  all  appellants. 

Kaiser  and  MRC  allege  that  only  EMEC  and  Donna  Charpied  have  standing  to 
appeal  in  this  case,  and  they  request  that  the  appeals  of  all  other  appellants 
be  dismissed.  EMEC  has  requested  a  hearing.  Those  requests  are  also  taken 
under  advisement. 

Requests  for  stay  of  BIM's  decision  pending  consideration  by  this  Board 
of  those  appeals  have  also  been  filed  by  all  appellants.  Respondents  have 
opposed  those  requests;  BIM  and  MWD  have  opposed  the- request  insofar  as  it 
concerns  the  rights-of-way. 

We  are  persuaded  that  a  stay  should  be  granted  of  the  decision  to 
approve  the  land  exchange.  Under  43  CFR  4.21(b),  58  FR  4943  (Jan.  19,  1993), 
an  appellant  who  requests  a  stay  of  such  a  decision  bears  the  burden  of  proof 
to  demonstrate  sufficient  justification  for  the  granting  of  a  stay  based  on 
the  following  standards: 

(i)  The  relative  harm  to  the  parties  if  the  stay  is  granted 
or  denied, 


m 


(ii)  The  likelihood  of  the  appellant's  success  on  the 

merits, 

(iii)  The  likelihood  of  immediate  and  irreparable  harm  if 
the  stay  is  not  granted,  and 

(iv)  Whether  the  public  interest  favors  granting  the  stay. 

The  relative  harm  of  denying  the  stay  unfairly  disadvantages  appellants,  and 
they  may  suffer  immediate  and  irreparable  harm  if  the  stay  is  not  granted. 
The  correctness  of  BIM's  decision  to  approve  the  land  exchange  might  be 
insulated  from  a<±rrinistrative  review  if  it  is  allowed  to  proceed,  such  that 
patent  to  the  exchanged  lands  is  issued.  Improper  issuance  of  patent, 
although  immune  from  Board  review,  would  be  subject  to  correction  by  the 
judiciary.  Nevertheless,  effectively  barring  a<±ninistrative  review  would 
unjustifiably  increase  the  expense  to  appellants  of  seeking  redress  from  such 
agency  action.  Thus,  the  public  interest  favors  granting  the  stay.  Finally, 
there  are  serious,  substantial,  difficult,  and  doubtful  questions  about  the 
land  exchange.  Such  questions  are  fair  ground  for  litigation.  In  these 
circumstances,  the  standard  concerning  likelihood  of  success  on  the  merits  is 
satisfied.  Tri-State  Generation  and  Transmission  Ass'n.  Inc.  v.  Shoshone 
River  Power.  Inc. .  805  F.2d  351,  358  (10th  Cir.  1986);  Hamilton  Watch  Co.  v. 
Benrus  Watch  Co. .  206  F.2d  738,  740  (2d  Cir.  1953);  Sierra  Club.  108  IBIA  381, 
384-85  (1989) . 

The  regulation  at  43  CFR  4.21(a)  (58  FR  4942-43  (Jan.  19,  1993)) 
controls  the  effect  of  decisions  pending  appeal  "[ejxcept  as  otherwise 
provided  by  law  or  other  pertinent  regulation."  The  regulations  governing 
rights-of-way,  43  CFR  Part  2800,  do  contain  a  "pertinent  regulation"  that 
meets  the  exception  of  43  CFR  4 .  21  (a) .  Under  43  CFR  2804 . 1  (b) ,  all  decisions 
of  the  authorized  officer  under  43  CFR  Part  2800  "shall  remain  effective 
pending  appeal."  Therefore,  43  CFR  4.21(a)  does  not  apply  to  the 
rights-of-way  decisions  in  this  case,  and  the  provisions  of  that  section 
relating  to  the  filing  of  petitions  for  stay  are  inapplicable.  Cf .  Michael 
Blake.  127  IBIA  109,  110  (1993)  (43  CFR  4.21(a)  does  not  apply  to  decisions  to 
remove  wild  horses  or  burros  from  public  lands  because  43  CFR  4770.3(c) 
contains  a  specific  provision  governing  the  effect  of  such  decisions) ;  In  re 
Eastside  Salvage  Timber  Sale.  128  IBIA  114  (1993)  (43  CFR  4.21(a)  does  not 
apply  to  timber  sale  decisions  under  43  CFR  Part  5000  because  that  part 
contains  a  "pertinent  regulation"  that  meets  the  exception  of  43  CFR  4.21(a)) . 
However,  43  CFR  2804.1(b)  does  provide  for  the  filing  of  petitions  for  stay 
and  directs  that  they  be  filed  with  the  Office  of  Hearings  and  Appeals, 
Department  of  the  Interior. 

Although  43  CFR  4.21  is  not  applicable  in  this  case,  the  standards  set 
out  in  43  CFR  4.21(b)  for  judging  a  petition  for  stay  are  essentially  those 
that  have  long  been  recognized  and  applied  by  this  Board  in  determining 
whether  to  grant  a  stay.  See  Jan  Wroncv.  124  IBIA  150,  152  (1992) ;  High 
Desert  Communications.  Inc..  123  IBIA  20,  23-24  (1992) ;  Marathon  Oil  Co. . 


90  IBLA  236,  245-46,  93  I.D.  6,  11-12  (1986)  .  3/  The  party  requesting  the 
stay  bears  the  burden  of  proof  to  demonstrate  that  a  stay  should  be  granted. 

W 
Appellants  have  failed  to  show  that  a  stay  of  the  decision  granting  the 

rights-of-way  is  necessary.  BIM  alleges  that  issuance  of  the  two  rights-of- 
way  will  not  result  in  any  immediate  or  irreparable  harm  in  either  case, 
because  right-of-way  CACA-25594  essentially  replaces  an  existing  pre-Federal 
Land  Policy  and  Management  Act  right-of-way  grant  (CALA-0121701) ,  and  that 
issuance  of  a  stay  would  merely  suspend  the  new  right-of-way  but  leave  intact 
the  existing  right-of-way.  Further,  BIM  claims  that  the  other  right-of-way 
(CACA-31926)  is  presently  a  county  road  which  is  to  be  abandoned  by  Riverside 
County,  and  that  granting  a  stay  will  allow  continued  use  as  a  county  road. 
Finally,  ELM  points  out  that  no  new  activities  may  take  place  on  the 
rights-of-way  without  a  Notice  to  Proceed  being  issued,  and  no  trash  can  be 
hauled  on  the  rights-of-way  without  completion  of  the  exchange.  In  the 
meantime,  if  the  rights-of-way  are  effective,  BIM  may  collect  rental  for  them. 
MWD  asserts  that  invalidating  right-of-way  CACA-31926  would  impair  its  access 
to  its  Eagle  Mountain  pumping  station  and  impair  its  ability  to  operate  the 
Colorado  River  Aqueduct.  The  public  interest  clearly  weighs  in  favor  of 
denying  the  stay  of  the  decision  granting  the  rights-of-way  in  these 
circumstances. 

Owing  to  the  diverse  filing  of  statements  of  reasons  by  the  sixteen 
appellants  here,  we  deem  it  appropriate  to  establish  a  briefing  schedule  that 
will  allow  respondents  to  file  a  single  answer  under  43  CFR  4.413,  as 
discussed  above.  The  time  during  which  statements  of  reasons  for  same 
appellants  may  be  filed  extends  through  and  including  January  7,  1994. 
Allowing  for  possible  delays  in  serving  copies  of  all  statements  of  reasons  on|0^ 
respondents  and  BIM,  they  are  allowed  through  and  including  February  11,  1994, 
to  file  their  answers.  Appellants  shall  then  have  15  days  from  receipt  of 
those  answers  to  file  responsive  pleadings,  if  they  wish  to  do  so.  The 
parties  are  advised  that  extensions  of  time  will  be  granted  only  in 
extraordinary  circumstances. 


David  L.  Hughes 
Administrative  Judge 


I  concur: 


Bruce  R.  Harris 

Deputy  Chief  Administrative  Judge 

3/  The  standards,  as  set  forth  in  Wroncv.  124  IBLA  at  152,  are  likelihood  of 
success  on  the  merits,  threat  of  irreparable  injury  to  the  moving  party  if  the 
stay  is  not  granted,  whether  the  threatened  injury  to  the  moving  party 
outweighs  the  potential  harm  the  stay  may  cause  to  the  nonmoving  party,  and   4fr 
whether  the  stay  is  contrary  to  the  public  interest.  *• ' 


APPEARANCES: 

For  Eagle  Mountain  Energy  Company: 

Jose  R.  Allen,  Esq. 

Jane  B.  Kroesche,  Esq. 

Skadden,  Arps,  Slalte,  Meagher  &  Flom 

Four  Embarcadero  Center 

San  Francisco,  CA  94111-4144 

For  himself: 

John  Bromley 

76536  Hollyhock  Drive 

Palm  Desert,  CA  92211 

For  himself: 

Richard  M.  Marsh 

81557  Dr.  Carreon  Blvd. ,  Suite  A-3 

Indio,  CA  92201 


For  themselves: 

Will  Virgil  Blanton 
Dorothy  J.  Blanton 
34-604  Stage  Drive 
Thousand  Palms,  CA  92276 

For  Steve  Clute,  et  al. : 

Melanie  Fesmire,  Esq. 
Fesmire  &  Williams 
81-701  Highway  111 
Indio,  CA  92202 

For  herself: 

Donna  Charpied 

P.O.  Box  321 

Desert  Center,  CA  92239 

For  Joseph  A.  Roman,  et  al. : 

Joseph  A.  Roman,  Esq. 

2825  East  Tahquitz  Canyon  Way,  Suite  D-l 

Palm  Springs,  CA  92262 


For  Larry  Charpied: 

Lawrence  A.  McHenry,  Esq.  • 

821  South  15th  Avenue 
Phoenix,  Arizona  85007 

For  Citizens  for  the  Chuckwalla  Valley 

Julie  Smiley 

Secretary  of  Citizens  for  the  Chuckwalla  Valley 

P.O.  Box  397 

Desert  Center,  CA  92239 

For  themselves: 

Desert  Citizens  Against  Pollution 
3818  50th  Street  West 
Rosamond,  CA  93560 


For  himself: 


Robert  J.  Reistroffer 
26250  Parkview  #63 
Desert  Center,  CA  92239 


For  herself: 


Mrs.  R.  Reistroffer 

P.O.  Box  652 

Desert  Center,  CA  92239 


For  himself: 


Frank  C.  Nichols 

1220  Via  Donna 

Palm  Springs,  CA  92262 


For  themselves: 


Julianne  Toenjes 
Carolyn  R.  Toenjes 
H.  R.  Toenjes 
1863  Park  Drive 
Palm  Springs,  CA  92262 
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For  Kaiser  Eagle  Mountain,  Inc. ,  and  Mine  Reclamation  Corp. : 

Paul  T.  Seltzer,  Esq. 

Sharyl  Walker,  Esq. 

Robert  W.  Hargreaves,  Esq. 

Best,  Best  &  Krieger 

P.  0.  Box  2710 

Palm  Springs,  CA  92263-2710 

For  the  Metropolitan  Water  District  of  Southern  California: 

Victor  Gleason,  Esq.,  et  al. 

The  Metropolitan  Water  District  of  Southern  California 

350  South  Central  Avenue 

P.O.  Box  54153 

Los  Angeles,  CA  90071 

For  the  Bureau  of  Land  Management: 

Al  Wright 

California  State  Office 
Bureau  of  Land  Management 
2800  Cottage  Way,  Room  E-2845 
Sacramento,  CA  95825-1889 

cc:   California  Desert  District  Office,  BLM 
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94-0090 
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Robert  J.  Reistroffer 
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Carolyn  R.  Toenjes 

H.  R.  Toenjes 
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Construction  Considerations 


SCO10018F25.DOC 


* 


Appendix  B-5 
Construction  Considerations 


Construction  Quality  Assurance.  A  comprehensive  construction  quality  assurance  (CQA) 
program  will  be  implemented  during  construction  as  required  in  the  previously  issued  Waste 
Discharge  Requirements  for  this  landfill.  The  CQA  program  is  briefly  described  in 
Section  2.1.6.1  of  this  document.  Implementation  of  the  CQA  program  provides  an 
assurance  that  the  various  elements  of  the  landfill  are  constructed  as  specified  in  the  design. 
Items  such  as  material  types  and  characteristics,  interface  strength  values,  and  confirmation 
of  material  placement  conditions  will  be  confirmed  and  documented  by  CQA  personnel. 

Grading.  Each  subphase  of  the  landfill  site  will  be  graded  after  the  RWQCB  approves  the 
construction  plans  and  specifications.  Grading  serves  as  an  initial  step  in  construction  of  the 
liner  system  and  is  intended  to  provide  a  firm,  stable  subgrade  capable  of  supporting  landfill 
structures,  as  required  by  §2530.(d)  of  the  CCR,  Chapter  15.  Landfill  grading  activities  will 
include:  (1)  clearing  and  grubbing,  (2)  excavation  to  achieve  design  foundation  grade 
elevations,  (3)  subgrade  preparation,  and  (4)  placement  of  engineered  fill.  Grading  and  site 
preparation  details  are  described  in  Section  6  of  the  ROWD  (GeoSyntec,  1992). 

Materials  that  are  inappropriate  for  construction,  and  that  would  not  provide  suitable  support 
of  landfill  structures,  will  be  cleared,  grubbed,  and  isolated.  Inappropriate  materials  include 
vegetation,  man-made  debris  and  structures,  and  organic  materials. 

Excavations  will  be  performed  to  achieve  the  foundation  grade  elevations  and  to  reach  firm 
subgrade  materials.  Materials  to  be  excavated  will  range  from  loose  soils  to  very  hard 
bedrock.  Excavation  through  the  use  of  controlled  blasting  will  be  required  in  some  hard 
bedrock  areas  of  the  landfill.  The  majority  of  the  existing  soil  and  rock  materials  present  at 
the  landfill  site  will  be  reusable  as  engineered  fill.  Engineered  fill  will  be  placed:  (l)to 
achieve  the  design  foundation  elevations  and  contours  (grades);  (2)  to  provide  a  smooth, 
stable  surface  for  construction  of  the  landfill;  and  (3)  as  components  of  the  landfill  liner, 
cover  systems,  or  surface  water  management  systems. 

Blasting  will  be  used  in  some  hard  bedrock  areas  of  rough  grading  to  prepare  the  subgrade  for 
fill  placement  before  liner  system  construction.  The  volume  of  material  to  be  blasted  varies 
depending  on  location  and  condition  of  the  existing  ground  conditions.  The  purpose  of  the 
blasting  is  to  achieve  design  subgrade  elevations  by  shaping  or  flattening  existing  ground 
surfaces  so  that  they  are  suitable  for  placing  fill  in  preparation  of  receiving  the  liner  materials. 
The  blasting  will  be  kept  to  a  minimum.  The  explosive  charges  will  be  designed  with  time 
delays  to  control  the  blast  and  minimize  ground  vibration  effects.  Most  blasting  activities 
will  be  completed  prior  to  any  nearby  liner  system  construction  such  that  completed  sections 
of  the  liner  system  are  not  close  enough  to  be  damaged  by  vibration,  air  blast,  airborne 
fragments  (projectiles),  rock  falls,  or  rock  slides.  To  assure  that  proper  safety  precautions  are 
implemented,  the  blasting  specifications  for  each  new  subphase  of  development  will  include 
general  and  site-specific  protocols  for  blasting  to  protect  workers  and  environmental  control 
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systems.   The  protocols  will  establish  methods  of  warning  personnel  of  a  blasting  event  and  . 

set  standards  for  personnel  to  remain  at  a  safe  distance  and  remain  under  cover  until  an  "all  * 

clear"  signal  is  given.  If  environmental  control  systems  are  in  close  proximity  to  an 
impending  blast,  the  protocol  will  require  that  the  work  be  protected  with  cover  prior  to  the 
blasting  and  checked  by  CQA  personnel  to  confirm  the  absence  of  blast-induced  damage  and 
to  identify  any  need  for  post-blast  repairs.  Monitoring  instruments  for  air  blast  and  vibrations 
(particle  velocity)  will  be  used  to  check  that  damage  thresholds  (for  liner  system  and  LCRS) 
are  not  exceeded. 

Slope  areas  characterized  as  having  adverse  geologic  conditions  (e.g.,  fracture  zones,  out-of- 
slope  bedding,  or  other  geologic  discontinuities)  identified  during  mapping  associated  with 
construction-level  geologic  investigations  will  be  remediated  during  site  grading  as 
necessary.  Remedial  measures  may  include  scaling  (removal)  of  potentially  unstable  rock 
zones  or  stabilization  using  either  structural  measures  (e.g.,  rock  bolts,  soil  nailing,  or  ground 
anchors)  or  earthfill. 

Foundation  areas  identified  as  having  potentially  adverse  compressible  and  collapsible  soils 
during  the  subphase-specific,  construction-level  design  investigations  will  receive  special 
attention  during  grading.  The  compressible  or  collapsible  soils  will  be  removed  and  replaced 
with  engineered  fill  to  prepare  a  suitable  foundation  for  the  landfill  liner  system.  The 
engineered  fill  tends  to  distribute  the  effects  of  settlement  of  underlying  natural  soils  thereby 
reducing  the  potential  for  differential  settlement  impacts  on  the  landfill  containment  system. 

Final  grading  will  be  performed  as  part  of  the  closure  activities.    Final  waste  layers  will  be  ^ 

placed  to  achieve  the  design  final  grade  elevations  prior  to  the  placement  of  the  final  cover  9 

and  final  surface  water  drainage  controls. 

Liner  System  Constructability.  The  types  of  components  proposed  for  the  liner  system  at 
the  Eagle  Mountain  Landfill  have  all  been  used  in  similar  applications  at  Subtitie  D 
compliant  facilities  across  the  United  States.  Therefore,  the  construction  experience  and 
methods  necessary  for  successful  liner  system  construction  are  common  and  readily  available. 
In  an  effort  to  provide  the  reader  with  a  better  understanding  of  the  liner  system  construction, 
the  placement  of  several  liner  system  elements  is  described  below. 

The  low-permeability  soil  liner  component  of  the  bottom  composite  liner  will  be  placed  on  a 
geotextile  filter  material  that  overlies  the  coarse-grained  material  of  the  unsaturated  zone 
liquid  monitoring  system  (UZLMS).  Successful  placement  and  compaction  of  the  first  lift  of 
the  soil  liner  is  important  for  proper  liner  construction.  The  construction  specifications  that 
will  be  developed  during  detailed  design  of  each  subphase  will  require  the  construction 
contractor  to  demonstrate  (through  construction  of  test  pads)  their  proposed  technique  for 
achieving  the  specified  compaction  using  compaction  equipment  that  will  not  damage  the 
underlying  UZLMS.  This  demonstration  will  need  to  be  made  to  the  satisfaction  of  the 
design  engineer,  appropriate  regulatory  authorities,  and  the  CQA  manager.  The 
specifications  will  alert  the  contractor  that  it  may  be  necessary  to  place  an  additional 
thickness  of  clay  liner  material  to  meet  the  specified  minimum  thickness  (i.e.,  24  in.)  of 
material  having  a  hydraulic  conductivity  of  not  more  than  1  x  10"7  cm/s. 
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Another  important  liner  system  construction  item  is  the  preparation  of  the  surface  upon  which 
the  sideslope  geosynthetic  clay  liner  (GCL)  will  be  installed.  The  construction  specifications 
will  provide  detailed  requirements  for  preparing  the  surface  upon  which  the  sideslope  GCL 
will  be  placed.  These  requirements  will  include  trimming  the  slope  surface  with  a  smooth- 
bladed  excavator  bucket  or  other  suitable  construction  equipment,  removing  oversized  rock 
and  any  sharp  objects  by  raking  or  other  means,  and,  if  necessary  to  obtain  an  adequately 
smooth  surface  for  GCL  installation,  smooth  rolling  of  the  surface.  The  construction 
specifications  will  also  include  a  contingency  plan  in  the  event  that  difficulties  are 
encountered  in  preparing  the  slope  surface  or  deploying  the  GCL  or  geomembrane.  It  should 
be  noted  that  liner  system  installation  of  the  type  proposed  for  the  Eagle  Mountain  Landfill  is 
relatively  common  in  Southern  California.  Examples  include  the  Puente  Hills,  Lopez 
Canyon,  Azusa,  and  Bradley  West  landfills.  As  a  result  of  their  experiences  at  these  and 
other  landfills,  Southern  California  contractors  have  developed  specific  methods  for 
sideslope  liner  system  construction. 

GCL  installation  on  the  landfill  sideslopes  will  be  conducted  from  the  liner  system  benches. 
Each  GCL  roll  will  be  transported  to  the  appropriate  location  on  the  benches  using  an 
all-terrain  forklift  equipped  with  a  stinger,  or  other  suitable  equipment.  Once  positioned,  vice 
grips  with  rope  leads  will  be  attached  to  the  leading  edge  of  the  GCL.  Workers  at  the  base  of 
the  sideslope  increment  being  constructed  will  pull  the  leading  edge  of  the  GCL  down  the 
slope  using  the  vice  grips  and  rope  leads.  Once  in  place,  the  GCL  will  be  temporarily  secured 
in  the  anchor  trench  using  sand  bags  and  the  back  edge  of  the  GCL  will  then  be  cut  using  a 
hand-held  hook  blade.  The  forklift  will  then  be  moved  forward  to  install  the  next,  adjacent 
strip  of  GCL. 

Adjacent  GCL  strips  will  be  installed  with  a  6-inch  overlap.  Given  the  relatively  dry  nature 
of  the  subgrade  upon  which  the  GCL  will  be  laid,  the  absence  of  free  water  at  the  subgrade 
GCL  interface,  and  the  level  of  watertightness  provided  by  the  overlaps  for  this  type  of  GCL, 
there  is  no  need  to  seam  the  geomembrane  backing  components  of  adjacent  GCL  strips. 

The  contractor's  ability  to  place  leachate  collection  and  removal  system  (LCRS)  gravel 
against  the  sideslope  liner  system,  on  top  of  the  base  liner,  and  in  drainage  corridors  without 
damaging  the  underlying  liner  system  is  briefly  described.  The  construction  specifications 
will  provide  detailed  requirements  for  construction  of  the  LCRS  to  prevent  damage  to  the 
underlying  liner  system.  On  the  sideslope,  the  LCRS  can  either  be  placed  in  horizontal  lifts, 
overbuilt  and  cut  back,  or  placed  with  an  excavator  bucket  extending  from  the  base  of  the 
landfill.  These  techniques  would  reduce  the  need  for  equipment  to  travel  up  onto  the  slopes 
during  LCRS  placement.  Also,  the  design  of  the  Eagle  Mountain  Landfill  includes  a 
geotextile  cushion  layer  above  the  HDPE  geomembrane  component  of  the  liner  system.  The 
cushion  is  specifically  designed  using  laboratory  test  data  to  prevent  puncture  of  the  HDPE 
geomembrane  by  LCRS  gravel  (GeoSyntec,  1992).  The  Eagle  Mountain  Landfill  ROWD 
(i.e.,  Section  7.9.2.2)  contains  the  results  of  tests  that  were  performed  to  confirm  that  the 
selected  geotextile  cushion  will  provide  protection  against  puncture  under  the  anticipated 
loads  and  with  the  anticipated  materials.  The  construction  specifications  will  contain 
additional  requirements  designed  to  protect  the  liner  system  during  LCRS  construction. 
These  include,  for  example,  limitations  as  the  ground  pressure  applied  by  equipment  used  to 
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construct  the  LCRS  and  both  acceptable  and  prohibited  procedures  for  placing  the  LCRS 
material  on  top  of  the  geotextile  cushion. 

The  on-site  CQA  representatives  will  observe  all  landfill  construction  activities,  including 
installation  of  all  liner  system  components.  The  CQA  program  will  be  developed  in 
accordance  with  the  industry-standard  guidance  given  in  the  USEPA  Technical  Guidance 
Document  "Quality  Assurance  and  Quality  Control  for  Waste  Containment  Facilities," 
September  1993,  EPA/600/R-93/182.  The  CQA  program  will  be  included  in  each  subphase- 
specific  construction  plans  and  specifications  package  submitted  to  the  RWQCB  for  review 
and  approval  prior  to  the  start  of  construction  activities  in  that  subphase. 

Construction  Personnel  Safety  Considerations.  Landfill  liners  have  been  safely 
constructed  at  many  landfills,  including  Lopez  Canyon  Landfill,  which  also  included  a  GCL 
and  geomembrane.  The  contractor  will  be  required  to  develop  a  comprehensive  Health  and 
Safety  Plan  and  other  operational  plans  prior  to  commencing  construction.  The  Health  and 
Safety  Plan  will  address  all  construction  aspects,  including  blasting.  Public  health  and  safety 
issues,  including  those  for  construction  personnel,  are  discussed  in  Sections  3.2  and  4.2  of  the 
EIS/EIR. 
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Introduction 

This  Technical  Memorandum  (TM)  presents  supporting  information  for  hydrogeological 
concepts  introduced  in  Sections  3.1  and  A.\(Groundwater  Quality  and  Use)  of  the  Eagle 
Mountain  Landfill  and  Recycling  Center  Environmental  Impact  Statement  and 
Environmental  Impact  Report  (EIS/EIR). 

During  the  planning  phases  of  the  proposed  landfill  and  recycling  center  (the  proposed 
Project),  several  hydrogeological  investigations  were  conducted  in  support  of  both  the 
previous  EIS/EIR  (BLM  and  County  of  Riverside,  1992)  and  related  operational  permit 
requirements.  Consequently,  several  technical  reports  have  been  prepared  that  document  the 
various  investigations,  present  field  data,  and  describe  the  prevailing  hydrogeological 
conditions  at  the  Project  site.  Most  of  these  reports  have  been  embodied  in  the  Report  of 
Waste  Discharge  (ROWD)  (GeoSyntec,  1992)  and  its  companion  supplemental  volumes 
(GeoSyntec,  1993a;  GeoSyntec,  1993b).  A  summary  of  the  principal  findings  of  the  ROWD 
and  the  proposed  groundwater  monitoring  program  for  the  landfill  is  presented  in  GeoSyntec 
(1996). 

The  hydrogeological  concepts  addressed  in  this  TM  are  generally  limited  to  those  in  which 
this  appendix  is  specifically  cited  in  the  EIS/EIR  as  a  source  of  further  information  or 
clarification.  Topics  are  discussed  in  the  same  general  order  that  they  are  introduced  in  the 
EIS/EIR,  with  concepts  in  Section  3.1  (Affected  Environment)  presented  first  followed  by 
those  in  Section  4.1  (Environmental  Consequences). 


Groundwater  Affected  Environment 

The  proposed  landfill  is  situated  in  the  Eagle  Mountains  at  the  edge  of  the  northwestern 
extension  of  the  Chuckwalla  Valley  Groundwater  Basin  (Chuckwalla  Basin)  (Figure  Cl-1). 
The  Project  site  as  a  whole  (i.e.,  the  landfill,  support  facilities,  and  the  Townsite),  however, 
extends  more  than  a  mile  onto  the  basin  floor,  and  the  existing  wells  that  will  serve  the 
proposed  Project  are  located  approximately  4  miles  further  east  into  the  basin.  As  a  result, 
two  principal  aquifers  are  identified  to  distinguish  between  the  two  general  types  of 
groundwater  environments  that  occur  in  the  vicinity  of  the  Project  site:  (1)  within  the 
bedrock  of  the  Eagle  Mountains  (bedrock  aquifer)  and  (2)  within  the  saturated  alluvium  of 
the  Chuckwalla  Basin  (Chuckwalla  aquifer).  Although  identified  as  separate  or  discrete 
features,  site-specific  data,  discussed  below,  indicate  that  these  two  aquifers  are  hydraulically 
interconnected. 

Bedrock  Aquifer 

At  most  locations  within  the  Project  site,  the  water  table  occurs  in  bedrock,  which,  within  the 
Project  site,  is  typically  either  exposed  or  overlain  by  a  layer  of  unsaturated  alluvium  or  piles 
of  mining  by-products. 
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Bedrock  Composition 

The  bedrock  underlying  the  Project  site  consists  of  Paleozoic  metasedimentary  rocks  and 
Mesozoic  igneous  rocks.  The  principal  metasedimentary  rocks  are  quartzite,  meta-arkose, 
and  marble.  The  intrusive  igneous  rocks  include  sills,  dikes,  and  irregular  bodies  of 
porphyritic  quartz,  diorite,  monzonite,  granodiorite,  and  granite.  Structurally,  the 
metasedimentary  rocks  are  folded  into  a  large  anticline  that  trends  generally  west- 
northwesterly  through  the  Project  site.  Locally,  the  average  dip  of  the  rock  units  is  between 
30°  and  60°.  Ancient  (pre-Holocene)  faults  have  been  observed  within  the  proposed  landfill 
footprint.  The  orientation  of  these  faults  is  generally  northwest-southeast,  with  dips  that  are 
nearly  vertical.  The  age,  location,  orientation,  and  potential  for  future  movement  of  both 
local  and  regional  geologic  faults  is  discussed  in  Section  3.9  of  the  EIS/EIR. 

Extensive  site-specific  investigations  have  documented  the  presence  of  prominent,  well 
developed,  and  extensively  interconnected  bedrock  fracturing  within  the  Project  site  and  the 
surrounding  Eagle  Mountains  (GeoSyntec  1992,  1993a,  and  1993b,  and  1996).  The  most 
highly  developed,  or  primary,  fracture  system  correlates  with  the  general  orientation  of  the 
principal  geologic  faults  in  the  vicinity  of  the  Project  site.  Some  of  the  more  important 
aspects  of  the  bedrock  fracturing  with  respect  to  the  local  groundwater  environment  are 
summarized  in  the  following  paragraphs. 

Fracture  Sets.   Observations  and  data  obtained  from  video,  geological  logs,  and  geophysical 
)h '  logs  of  boreholes  and  coreholes  within  the  landfill  footprint  and  elsewhere  at  the  Project  site 

were  used  to  study  fracture  sets.  In  general,  three  principal  sets  of  fractures  referred  to  as 
primary,  secondary,  and  tertiary  have  been  observed  at  the  Project  site  (GeoSyntec,  1992  and 
1993).  Primary  fractures  have  the  largest  average  size  of  opening  (i.e.,  aperture)  and  density 
(i.e.,  frequency  of  occurrence),  and  appear  to  parallel  the  principal  orientations  of  topographic 
features  and  major  fault  zones  (i.e.,  northwest-southeast)  with  steep  (60°  to  90°)  dips. 
Secondary  fractures  generally  dip  at  low  angles  (i.e.,  approximately  20°).  Both  the  primary 
and  secondary  fracture  sets  tend  to  maintain  the  same  orientation  at  depth,  but  the  apertures 
of  both  sets  tend  to  decrease  with  depth.  The  tertiary  fractures  tend  to  close  within  a  few  tens 
of  feet  of  depth.  Average  apertures  for  the  primary  and  secondary  fracture  sets  decrease  from 
roughly  0.02  inches  near  the  ground  surface  to  approximately  0.01  inches  at  the  depth  of 
groundwater  (i.e.,  several  hundred  feet).  Apertures  in  the  tertiary  fracture  set  were  generally 
observed  to  be  closed  within  a  few  tens  of  feet  from  the  ground  surface. 

Fracture  Density.  The  density  of  larger  fractures  mapped  at  the  ground  surface  ranged  from 
less  than  2  to  more  than  9  over  discrete  lateral  distances  of  approximately  1  foot  (GeoSyntec, 
1992).  In  addition,  numerous  smaller  fractures,  spaced  less  than  1  inch  apart,  were  reported 
to  be  common  between  the  larger  fractures. 

Above  the  water  table,  calcite-filled  fractures  were  commonly  observed  from  borehole  video 
logs,  but  open  fractures  with  measurable  apertures  were  found  at  intervals  of  5  feet  or  less. 
Inspection  of  rock  cores  from  below  the  water  table  revealed  open  fractures  with  measurable 
apertures  at  6-inch  intervals.    In  addition,  fracturing  was  observed  to  be  a  function  of  both 
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lithology  and  structural  features.  Massive  igneous  intrusives  such  as  quartz  monzonite 
generally  show  less  fracturing  than  the  metasediments  such  as  quartz.  Dike-forming 
materials  (e.g.,  andesite  and  diorite)  have  the  highest  degree  of  fracturing.  Increased  fracture 
densities  and  apertures  are  also  typically  associated  with  the  traces  of  ancient  (pre-Holocene) 
geologic  faults  at  the  Project  site. 

Porous-Media  Equivalency 

The  occurrence  and  movement  of  groundwater  in  consolidated  bedrock  depends  on  the 
porosity  and  intrinsic  permeability  of  the  rock  matrix  and,  more  importantly,  on  the  features 
associated  with  structural  deformation  (e.g.,  joints,  fractures,  bedding  planes,  eroded  or 
weathered  surfaces  at  formation  contacts)  that  occur  subsequent  to  consolidation.  When 
these  deformation  features  have  measurable  apertures,  and  occur  at  a  sufficiently  high 
frequency  or  density  at  the  scale  of  interest  (i.e.,  frequently  intersect  in  an  essentially 
continuous  lateral  and/or  vertical  pattern  over  the  area  studied),  the  physical  properties  of  the 
rock  resemble  those  of  a  granular  (porous)  medium. 

If  the  fractured  rock  acts  as  a  porous  medium,  hydrogeological  interpretations  and 
approximations  of  the  fractured  medium  can  be  based  on  a  representative  continuum  in 
which  spatially  defined  values  of  aquifer  properties  (e.g.,  hydraulic  conductivity,  porosity, 
and  compressibility)  can  be  assigned  (Freeze  and  Cherry,  1979).  Because  well  established 
and  accepted  approximations  of  groundwater  flow  through  porous  media  at  the  macro-scale 
(e.g.,  greater  than  the  size  of  individual  pores  between  soil  particles),  are  based  on  the 
continuum  approach,  porous-media  equivalency  for  a  fractured-rock  aquifer  enables  the  same 
fundamental  principals  that  describe  flow  through  granular  media  to  apply  to  the  fractured 
rock.  Porous-media  equivalency,  therefore,  provides  a  common  basis  for  the  interpretation  of 
the  hydraulic  characteristics  of  aquifers  in  both  fractured-rock  and  granular  materials,  and 
facilitates  the  prediction  of  potential  pathways  for  groundwater  flow.  As  a  result,  porous- 
media  equivalency  forms  the  basis  of  the  design  for  the  proposed  groundwater  monitoring 
program. 

Criteria  for  determining  porous-media  equivalency  for  fractured  rock  has  been  published  by 
the  US  Environmental  Protection  Agency  (US  EPA,  1991).  A  comprehensive  series  of 
evaluations  of  field  data  from  the  Project  site  applying  these  criteria  concluded  that  the 
fractured  bedrock  underlying  the  Project  site  is  representative  of  a  porous  medium.  The 
evaluations  are  presented  in  GeoSyntec  (1992  and  1993b)  and  are  summarized  in  GeoSyntec 
(1996). 

Groundwater  Occurrence  in  the  Bedrock 

General  Characteristics.  Bedrock  is  typically  not  considered  to  be  a  good  medium  for 
groundwater,  particularly  in  arid  regions  where  the  potential  for  groundwater  recharge  is  low. 
"Non-water  bearing"  is  the  term  that  is  typically  used  to  describe  bedrock  relative  to  the 
aquifers  of  the  sediment-filled  groundwater  basins,  which  typically  have  higher 
permeabilities  and  more  groundwater  in  storage.    The  metasedimentary  and  igneous  rocks 
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that  comprise  the  Eagle  Mountains  are  generally  hard  and  dense  materials,  and  the  rock 
matrix  is  relatively  impermeable.  As  discussed  above,  however,  these  rocks  are  also  highly 
fractured,  and  the  numerous  interconnecting  fractures  create  conduits  that  facilitate 
groundwater  flow. 

The  saturated  portion  of  the  bedrock  in  the  vicinity  of  the  Project  site  is  considered  to  be  an 
aquifer  because  data  from  local  wells  and  piezometers  that  are  screened  entirely  in  the 
fractured  rock  have  considerable  sustained  yields  (e.g.,  148  gallons  per  minute  [gpm]  for  100 
continuous  hours  in  piezometer  P-20;  and  75  gpm  over  24  continuous  hours  in  the  School 
Well;  well  locations  are  identified  in  Figure  Cl-2).  Well  yields  from  the  bedrock  at  the 
Project  site,  however,  vary  depending  on  the  amount  of  localized  fracturing  and  proximity  to 
recharge  zones.  In  contrast  to  the  relatively  high  rates  noted  above,  for  example,  maximum 
sustained  yields  during  aquifer  testing  in  MW-3,  MW-7,  MW-11,  and  MW-13  were  all  less 
than  2  gpm  (see  Figure  Cl-2  for  well  locations). 

Based  on  the  investigations  conducted  at  the  proposed  Project  site,  the  lateral  extent  of  the 
bedrock  aquifer  effectively  underlies  all  of  the  Eagle  Mountains  within  the  topographic 
divide  of  the  Chuckwalla  Valley  (i.e.,  the  groundwater  conditions  underlying  the  Project  site 
can  generally  be  extrapolated  to  occur  elsewhere  within  the  Eagle  Mountains,  as  evidenced 
by  the  similar  prevailing  rock  types,  orientation,  and  range  of  ground-surface  elevations,  and 
the  presence  of  springs).  Because  groundwater  flow  in  the  bedrock  generally  mimics  the 
topography  (discussed  below),  however,  the  extent  of  the  local  bedrock  aquifer  in  the  vicinity 
of  the  Project  site  is  generally  associated  with  the  boundaries  of  the  Eagle  Creek  watershed, 
which  is  the  principal  drainage  for  most  of  the  Project  site  (i.e.,  within  the  Eagle  Mountains, 
there  are  numerous  natural  groundwater-flow  divides  in  the  bedrock  aquifer  that  likely  mirror 
the  pattern  of  surface-water  divides,  and  groundwater  in  the  bedrock  under  the  Project  site  is 
largely  recharged  and  flows  within  the  Eagle  Creek  watershed).  Only  approximately  145  of 
the  2,164  acres  of  the  proposed  landfill  footprint  (i.e.,  in  the  northeast  corner  of  the  Project 
site)  overlie  bedrock  but  are  outside  the  Eagle  Creek  Watershed. 

In  addition  to  underlying  the  Eagle  Mountains,  the  bedrock  aquifer  extends  under  the 
unconsolidated  sediments  along  the  northwestern  margins  of  the  Chuckwalla  Basin. 
Borehole  logs  in  GeoSyntec  (1992)  indicate  that  the  depth  to  the  top  of  the  bedrock  under  the 
basin  sediments  increases  with  increasing  distance  from  the  edge  of  the  mountains.  Where 
the  overlying  sediments  of  the  Chuckwalla  Basin  are  saturated  they  are  known  as  the 
Chuckwalla  aquifer  (discussed  below  and  in  Section  3.1.1  of  the  EIS/EIR). 

Water-level  data  indicate  that  groundwater  flows  from  the  bedrock  into  the  Chuckwalla 
aquifer.  Within  the  Project  site,  the  location  of  the  lateral  contact  between  the  bedrock  and 
the  Chuckwalla  aquifers  is  variable.  For  example,  in  the  vicinity  of  MW-5  and  MW-1  (i.e., 
the  east-central  portion  of  the  site),  the  contact  is  essentially  at  the  edge  of  the  Eagle 
Mountains.  Within  the  alluvial  fan  deposits  of  Eagle  Creek  (i.e.,  the  Townsite  and  extending 
southeast  from  the  mouth  of  Eagle  Creek  to  at  least  P-9  and  P-10;  see  Figure  Cl-2),  however, 
the  lateral  contact  between  the  two  aquifers  is  located  more  than  a  mile  from  the  mountains. 
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Appendix  C-l  Technical  Memorandum 


Although  the  bedrock  continues  under  the  thickening  wedge  of  saturated  alluvium,  the  ability 
of  the  bedrock  to  be  considered  an  aquifer  declines  with  distance  from  the  basin  margins.  In 
the  more  central  portions  of  the  basin,  groundwater  is  more  abundant  and  contained  in  a 
shallower  and  more  permeable  substrate  within  the  Chuckwalla  aquifer  relative  to  the 
bedrock. 

Groundwater  Levels.  Groundwater  levels  at  the  Project  site  have  been  determined  from 
measurements  in  48  boreholes,  piezometers,  wells.  The  locations  of  which  are  shown  in 
Figure  Cl-2.  Of  the  48  monitoring  locations,  32  represent  conditions  in  the  bedrock  aquifer. 
Water-level  data  are  available  from  selected  locations  for  the  periods:  May  to  November  of 
1992,  February  to  December  1993,  and  August  1995.  The  complete  record  of  local  water- 
level  data  is  presented  in  GeoSyntec  (1996)  and  listed  in  Table  Cl-1.  The  water-level  data 
are  representative  of  the  local  water  table  (i.e.,  the  groundwater  surface  at  atmospheric 
pressure)  because  of  the  extensive  near-vertical  oriented  fracturing,  the  general  absence  of 
saturated  overlying  fine-grained  sediments,  and  the  proximity  of  the  piezometer/well  screen 
to  the  groundwater  surface. 

A  map  of  the  water-table  elevations  underlying  the  Project  site  is  presented  in  Figure  CI -3. 
The  data  in  this  figure  are  for  June  1993,  which  is  the  most  recent  measurement  period  in 
which  data  are  available  for  most  of  the  piezometers  and  wells.  Data  from  both  the  bedrock 
and  the  Chuckwalla  aquifers  are  included  on  the  map  because  both  aquifers  are  considered  to 
be  hydraulically  interconnected.  This  conclusion  is  supported  by  the  consistency  of  the 
water-level  data  between  aquifers.  In  addition,  both  aquifers  are  unconfined,  and  the  bedrock 
is  highly  fractured  and  representative  of  a  porous  medium  providing  further  support  for  direct 
hydraulic  connection  between  aquifers. 

The  overall  configuration  of  the  water  table  in  Figure  CI -3  is  representative  of  typical 
conditions  because  water-level  maps  based  on  data  obtained  both  before  and  after  June  1993 
do  not  differ  significantly  (i.e.,  do  not  result  in  different  interpretations  of  groundwater 
occurrence  or  movement).  The  water  table  generally  follows  the  configuration  of  the  local 
topography.  The  implications  of  this  pattern  on  the  directions  of  groundwater  flow  are 
discussed  below. 

Figure  CI -3  also  shows  the  locations  of  cross-sections  through  the  proposed  landfill 
footprint;  these  cross-sections  are  shown  in  Figures  CI -4  and  CI -5.  Across  the  Project  site, 
the  depth  to  groundwater  below  the  existing  ground  surface  is  typically  several  hundred  to 
more  than  1 ,000  feet  deep.  Groundwater  depths  are  typically  greatest  under  mountain  ridges 
and  the  shallowest  under  canyon  bottoms.  Within  the  landfill  footprint,  the  depth  to 
groundwater  under  the  current  ground  surface  at  the  various  monitoring  points  (December 
1994  data)  ranges  from  approximately  1,375  feet  in  P-14  at  the  western  edge  of  Phase  1  to 
approximately  100  feet  in  MW-4  located  in  Phase  5.  As  a  result  of  mining,  however,  the 
existing  ground  surface  within  the  landfill  footprint  contains  local  features  (e.g.,  excavated 
pits  and  tailing  piles)  that  are  not  reflected  in  the  water  table  (i.e.,  the  water  table  does  not 
necessarily  mimic  the  ground  surface  at  these  features). 
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Table  Cl-1 

Static  Water-Level  Elevation** 

BOREHOLE 

5/6/92 

5/20/92 

6/3/92 

6/17/92 

7/1/92 

7/15/92 

7/29/92 

8/13/92 

8/26/92 

NUMBER 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft         ( 

MON.  WELLS 

i 

MW-  1 

706.15 

706.37 

705.97 

705.78 

705.95 

706.63 

706.44 

705.15 

705. 13 

MW-2 

686.01 

685.84 

685.84 

685.26 

685.26 

685.16 

684.26 

683.84 

683.93 

MW-3 

758.09 

757.84 

746.01 

756.06 

755.72 

755.26 

755.34 

756.01 

753.38 

MW-4 

703.90 

703.69 

703.69 

703.19 

702.69 

703.57 

703.61 

702.61 

702.73 

MW-5 

699.78 

699.79 

699.53 

699.32 

698.71 

699.34 

699.07 

697.28 

698.73 

MW-6 

772.14 

772.22 

772.15 

771.77 

768.54 

(4) 

769.39 

769.56 

771.89 

MW-7 

(4) 

916.45 

914.46 

615.90 

915.82 

915.74 

(4) 

915.49 

918.90 

MW  -  8  (NEW) 

(4) 

938.53 

937.56 

635.80 

936.84 

938.08 

939.75 

933.92 

937.04 

MW-9 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

MW-  10 

1464.85 

1448.44 

1439.06 

1427.27 

1415.27 

1271.06 

1285.23 

1285.32 

1292.82 

MW-  11 

(4) 

(4) 

(4) 

994.17 

(4) 

943.17 

916.92 

918.25 

942.96 

MW-  12 

863.65 

862.72 

859.11 

857.91 

855.44 

854.56 

852.62 

848.44 

846.40 

MW-  13 

776.23 

774.11 

757.37 

762.77 

763.61 

761.89 

756.64 

760.94 

758.40 

COREHOLES 

CH-02 

(4) 

(4) 

(4) 

1120.33 

1116.92 

1115.67 

1121.44 

(4) 

1117.79 

CH-03 

NE 

NE 

NE 

NE 

NE 

NE 

(1) 

(1) 

(1) 

CH-3A 

976.75 

(20) 

903.36 

907.33 

908.87 

907.59 

912.63 

902.92 

906.09 

CH-04 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

CH-05 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(4) 

CH-  10 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

CH-  11 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

CH-  12 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

PIEZOMETERS 

P-  1 

699.37 

700.27 

700.49 

699.45 

698.24 

698.79 

698.41 

697.37 

697.66 

P-2 

917.49 

917.49 

917.62 

917.70 

918.91 

920.26 

922.23 

916.33 

920.03 

P-3 

736.48 

736.31 

735.40 

735.19 

735.27 

734.97 

733.52 

733.02 

733.31 

P-4 

(2) 

(2) 

(2) 

(2) 

913.25 

919.25 

(4) 

916.83 

918.87 

P-5 

(2) 

(2) 

(2) 

(2) 

(2) 

918.06 

(4) 

915.75 

917.75 

P-6 

791.36 

790.88 

786.02 

782.38 

779.51 

775.76 

772.42 

769.01 

766.74 

P-7 

756.29 

765.39 

755.79 

752.75 

754.34 

753.67 

758.28 

754.38 

751.84 

P-8 

779.02 

780.71 

774.68 

767.10 

766.14 

764.35 

763.53 

763.14 

762.601 

P-9 

(3) 

582.60 

582.18 

582.85 

582.85 

583.06 

582.10 

584.35 

582.  M 

P-  10 

(3) 

582.82 

583.03 

583.23 

582.98 

583.50 

582.07 

584.23 

582.491 

P-  11 

(3) 

576.34 

577.65 

577.39 

578.01 

579.01 

578.14 

580.68 

578.34 

P-  12 

(3) 

(3) 

(3) 

511.03 

504.42 

505.53 

503.73 

505.28 

502.28 

P-  13 

(3) 

(3) 

(3) 

799.25 

799.68 

799.97 

802.05 

800.97 

800.63 

P-  14 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

P-  15 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

P-  16 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

P-  17 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

P-  18 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

P-  19 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

P-20 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

P-21 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

P-22 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

P-23 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

P-24 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

DRILL  HOLES 

DH-421 

686.18 

685.93 

686.33 

686.10 

686.02 

686.33 

685.90 

687.60 

685.97 

DH-411 

673.19 

673.03 

673.17 

672.80 

672.73 

672.67 

672.03 

670.74 

671.82 

DH-H 

654.73 

654.98 

654.94 

654.71 

656.89 

655.60 

684.68 

655.31 

653.85 

DH-X1 

645.45 

645.49 

645.54 

645.00 

647.04 

646.45 

645.29 

646.95 

644.21 

DHIY 

685.75 

675.58 

675.83 

675.50 

675.33 

675.65 

674.58 

676.75 

674.50 

DH-410 

670.12 

669.62 

669.92 

669.65 

671.29 

669.96 

669.04 

670.54 

668.46 

DH-415 

682.88 

682.71 

683.17 

682.88 

683.04 

682.73 

682.58 

684.50 

682.88 

DH  -  424 

698.67 

698.76 

690.88 

698.51 

698.42 

698.00 

697.13 

697.05 

698.13 

MISC.  WELLS 

SCHOOL 

(4) 

716.70 

713.70 

713.45 

712.78 

713.16 

711.32 

710.95 

711.03 

CW#1 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

CW#2 

(4) 

(4) 

(4) 

469.50 

470.42 

469.00 

469.34 

471.94 

468.83 

CW#3 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

474.67 

476.17 

475.04 

CW#4 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(2 

KAISER  MW 

669.41 

669.16 

666.41 

665.03 

668.99 

668.86 

668.08 

667.74 

661. <m 

**  Source:  GeoSyn 

tec  Consutlants 

1996 

(1)  Hole  Abanc 

(2)  Obstruction 

(3)  Borehole  nc 
(4)SWLcould 
(-)  Data  not  col 

oned 

in  Borehole 
>t  yet  completed 
not  be  obtained 
lected. 

s 

Table  C 1-1 
Static  Water-Level  Elevation** 

BOREHOLE 
NUMBER 

9/28/92 
ft 

1 1/6/92 
ft 

2/4/93 
ft 

2/18/93 
ft 

3/3/93 
ft 

3/18/93 
ft 

4/1/93 
ft 

4/15/93 
ft 

4/28/93 
ft 

MON.  WELLS 

MW-  1 

705.40 

705.15 

704.65 

704.13 

703.40 

701.61 

701.24 

701.09 

701.50 

MW-2 

683.76 

683.09 

682.51 

681.32 

681.09 

678.18 

678.99 

678.52 

678.50 

MW-3 

753.63 

752.92 

755.38 

756.06 

755.21 

752.65 

751.75 

750.84 

750.31 

MW-4 

700.27 

701.57 

699.86 

699.65 

697.35 

686.61 

696.25 

696.02 

695.74 

MW-5 

697.69 

697.28 

696.15 

695.84 

694.85 

693.61 

693.36 

693.17 

693.06 

MW-6 

771.10 

769.72 

768.81 

766.97 

768.18 

764.37 

764.79 

764.36 

764.72 

MW-7 

918.95 

916.73 

919.73 

916.13 

915.27 

916.21 

917.31 

916.67 

918.27 

MW  -  8  (NEW) 

937.37 

936.92 

937.90 

934.04 

929.46 

930.29 

931.04 

931.37 

931.57 

MW-9 
MW-  10 

(2) 
1305.96 

(2) 
1313.32 

(2) 
1316.26 

(2) 
1320.53 

(2) 
1290.89 

(2) 
1335.04 

(2) 
1351.80 

(2) 
1347.73 

(2) 
1341.47 

MW-  11 

915.79 

918.59 

920.92 

918.54 

916.52 

915.37 

918.67 

911.78 

917.10 

MW-  12 
MW-  13 

842.14 
756.42 

836.61 

755.05 

827.94 
756.34 

826.40 
758.67 

799.32 

758.79 

802.12 
755.83 

805.37 

755.62 

807.48 

753.34 

793.02 
752.66 

COREHOLES 

CH-02 

(4) 

1118.46 

1113.11 

1118.71 

1125.41 

1124.46 

1114.15 

1114.70 

1114.60 

CH-03 
CH-3A 

(1) 
905.86 

(1) 
906.67 

(1) 
(4) 

(1) 
907.25 

(1) 
908.22 

(1) 
901.91 

(1) 
904.67 

(1) 
904.45 

(1) 
904.87 

CH-04 
CH-05 

(4) 
795.45 

(4) 
797.26 

(4) 
809.12 

(4) 
810.53 

(4) 
815.18 

(4) 
811.39 

(4) 
814.97 

(4) 
814.97 

(4) 
815.66 

CH-  10 

(1) 

(1) 

(1) 

(1) 

(1) 

1151.95 

1154.73 

1155.48 

1156.19 

CH-  11 
CH-  12 

(1) 
(1) 

(1) 

(1) 

(1) 

(1) 

(1) 
(1) 

(1) 
(1) 

(1) 
(1) 

(1) 

(1) 

(1) 

(1) 

(1) 
(1) 

PIEZOMETERS 

P-  1 

697.08 

696.03 

694.53 

694.14 

693.90 

692.10 

694.36 

693.28 

694.86 

P-2 

920.99 

919.45 

920.74 

921.79 

917.52 

918.10 

921.74 

921.91 

922.18 

P-3 

735.10 

732.77 

731.39 

730.87 

732.71 

729.39 

729.90 

729.75 

728.66 

P-4 

928.79 

917.83 

919.75 

919.62 

917.80 

918.12 

917.14 

918.19 

917.94 

P-5 

917.33 

916.42 

919.00 

918.92 

916.15 

916.62 

915.20 

916.39 

916.01 

P-6 

766.63 

762.26 

769.84 

770.34 

772.09 

769.81 

766.65 

764.09 

761.85 

P-7 

752.13 

751.38 

753.59 

754.05 

755.12 

752.60 

751.79 

750.96 

749.98 

P-8 

761.18 

758.81 

760.22 

761.31 

763.97 

761.24 

763.69 

758.73 

757.42 

P-9 

582.39 

583.20 

582.44 

582.04 

583.97 

581.28 

581.20 

581.15 

580.92 

P-  10 

(4) 

585.50 

583.40 

583.09 

585.41 

582.17 

582.48 

582.89 

582.70 

P-  11 

578.72 

578.72 

578.20 

577.54 

579.24 

577.28 

577.11 

577.10 

576.90 

P-  12 

501.36 

501.38 

502.03 

501.13 

502.72 

501.31 

500.83 

500.73 

500.52 

P-  13 

774.81 

766.13 

766.96 

766.80 

763.15 

758.09 

763.51 

763.50 

763.90 

P-  14 

(3) 

1028.31 

973.60 

976.63 

970.53 

970.69 

969.69 

968.99 

968.25 

P-  15 

(3) 

1043.14 

1041.16 

1043.03 

1045.86 

(4) 

1041.46 

1040.83 

1041.13 

P-  16 

(3) 

1017.20 

990.02 

988.52 

989.31 

983.36 

983.78 

983.30 

982.49 

P-  17 

(3) 

(3) 

(3) 

920.29 

913.03 

913.80 

914.52 

914.50 

914.50 

P-  18 

(3) 

(3) 

(3) 

(3) 

914.43 

915.34 

916.33 

916.09 

915.28 

P-  19 
P-20 
P-21 
P-22 
P-23 
P-24 

(3) 
(3) 
(3) 
(3) 
(3) 
(3) 

(3) 
(3) 
(3) 
(3) 
(3) 
(3) 

(3) 
(3) 
(3) 
(3) 
(3) 
(3) 

(3) 
(3) 
(3) 
(3) 
(3) 
(3) 

(3) 
(3) 
(3) 
(3) 
(3) 
(3) 

902.08 
(3) 
(3) 
(3) 
(3) 
(3) 

902.56 
(3) 
(3) 
(3) 
(3) 
(3) 

902.67 
(3) 
(3) 
(3) 
(3) 
(3) 

902.72 
(3) 
(3) 
(3) 
(3) 
(3) 

DRILL  HOLES 

DH-421 

686.35 

686.64 

678.02 

686.58 

688.31 

687.21 

686.77 

686.69 

686.67 

DH-41I 
DH-H 

671.69 
653.77 

671.86 
653.71 

671.03 
652.81 

670.46 
652.21 

671.61 
653.53 

670.04 
651.81 

669.77 
651.52 

669.53 
651.17 

669.58 
651.15 

DH-X1 
DHIY 

644.33 
674.79 

643.08 
674.33 

643.08 
674.25 

642.74 
674.00 

643.64 
675.10 

642.37 
673.88 

642.22 
673.30 

641.86 
673.29 

641.89 
673.06 

DH-410 
DH-415 
DH  -  424 

668.04 
683.09 
699.84 

668.16 
683.69 
696.72 

667.04 
684.04 
696.42 

666.81 
683.50 
695.61 

667.71 
684.57 
696.79 

667.21 
683.35 
694.96 

665.69 
683.20 
694.56 

665.67 
683.16 
694.40 

665.60 
683.27 
694.56 

MISC.  WELLS 

SCHOOL 

CW#1 
CW#2 
CW#3 
CW#4 
KAISER  MW 

711.20 

(4) 
469.50 
474.79 

(4) 
667.82 

(20) 

(4) 

470.02 

469.67 

(4) 

667.87 

708.62 
(4) 

469.96 

475.17 
(4) 

666.74 

708.82 
(4) 

470.60 

473.98 
(4) 

666.74 

711.16 
(4) 

471.15 

476.00 
(4) 

667.94 

707.50 
(4) 

469.62 

474.67 
(4) 

666.56 

708.13 
(4) 

468.31 

473.21 
(4) 

665.96 

(4) 

(4) 

469.40 

474.31 

(4) 

665.86 

699.30 
(4) 

469.38 

474.39 
(4) 

665.74 

**  Source  -  GeoSy 

ntec  Consutlant 

s  1996 

(l)HoleAbanc 

(2)  Obstruction 

(3)  Borehole  nc 
(4)SWLcould 
(-)  Data  not  col 

oned 

in  Borehole 
>t  yet  completed 
not  be  obtained 
lected. 

Table  CI- 1 
Static  Water-Level  Elevation  ** 

BOREHOLE 
NUMBER 

5/1 1/93 
ft 

5/27/93 
ft 

6/16/93 
ft 

7/15/93 
ft 

8/16/93 

ft 

9/30/93 
ft 

1 1/5/93 
ft 

11/10/93 
ft 

12/9-12/14 

ft 

8/9-8/01/95 
ft 

MON.  WELLS 

ff 

MW-  1 

701.16 

700.58 

700.83 

700.40 

700.14 

700.05 

699.39 



698.91 

694.3? 

MW-2 

678.41 

678.57 

678.01 

677.41 

677.11 

676.87 

675.15 



674.67 



MW-3 

750.18 

749.02 

748.26 

747.26 

746.09 

751.27 

751.89 



750.27 



MW-4 

695.54 

695.08 

694.93 

694.21 

693.13 

693.36 

692.97 



692.66 



MW-5 

692.86 

692.26 

692.42 

691.80 

691.24 

690.81 

690.45 



689.76 



MW-6 

764.59 

764.29 

766.05 

762.61 

762.39 

763.19 



760.55 

765.45 



MW-7 

918.45 

918.35 

918.41 

916.22 

916.35 

919.55 

— 

915.77 

919.79 

916.11 

MW  -  8  (NEW) 

932.24 

932.41 

932.56 

930.29 

930.17 

931.69 

931.84 



935.92 



MW-9 
MW-  10 

(2) 
1203.39 

(2) 
1230.74 

(2) 
1257.62 

(2) 
1264.37 

(2) 
1243.53 

(2) 
1243.53 

(2) 
1277.51 



(2) 
1293.00 



MW-  11 

917.58 

917.52 

917.58 

917.42 

915.55 

916.68 

916.93 



920.85 

915.09 

MW-  12 
MW-  13 

800.69 
752.62 

806.39 

751.42 

808.50 
751.03 

801.62 
749.78 

808.27 
749.19 

811.06 
765.06 

806.93 
758.01 

= 

809.41 
755.09 

805.97 

COREHOLES 

CH-02 

1115.34 

1115.42 

(4) 

(4) 

(4) 

(4) 

(4) 



(4) 



CH-03 
CH-3A 

(1) 
904.60 

(1) 
904.54 

(1) 
903.56 

(1) 
900.42 

(1) 
896.48 

(1) 
892.88 

(1) 
889.25 



(1) 
890.07 



CH-04 
CH-05 

(4) 
816.00 

(4) 
815.34 

(4) 
815.55 

(4) 
815.03 

(4) 
814.81 

(4) 
812.06 

(4) 
809.46 



(4) 
807.54 



CH-  10 

1155.98 

1154.31 

1150.38 

1145.07 

1140.12 

1134.57 



1131.16 

1117.84 



CH-  11 
CH-  12 

(1) 
(1) 

(1) 
(1) 

(1) 
(1) 

(1) 
(1) 

(1) 
(1) 

(1) 
(1) 

(1) 
(1) 



(1) 
(1) 



PIEZOMETERS 

P-  1 

694.91 

695.27 

692.40 

691.93 

691.59 

691.01 

690.10 



689.71 

685.02 

P-2 

922.29 

922.42 

922.36 

922.41 

922.49 

923.97 

924.06 



923.62 



P-3 

728.45 

728.05 

727.70 

727.21 

727.76 

729.18 

729.97 



729.90 



P-4 

917.81 

917.81 

917.69 

917.71 

917.87 

918.02 

918.13 



917.96 



P-5 

915.97 

915.97 

915.85 

915.89 

915.92 

918.19 

916.43 



916.39 

915.50 

P-6 

760.28 

758.60 

756.55 

757.70 

752.69 

832.15 

792.28 



775.50 



P-7 

749.38 

748.83 

747.86 

747.05 

745.90 

750.61 

751.09 



748.98 

737.59 

P-8 

756.29 

755.01 

753.55 

751.86 

749.99 

790.01 

774.17 



766.25 

740.2J  | 

P-9 

580.95 

580.97 

581.17 

580.64 

580.67 

580.47 

580.35 



580.15 

—     ■ 

P-  10 

582.74 

582.80 

582.75 

582.64 

582.56 

582.41 

582.30 



582.22 



P-  11 

576.97 

577.04 

576.96 

576.78 

576.59 

576.39 

576.34 



576.29 



P-  12 

500.64 

500.50 

500.43 

500.23 

500.13 

500.02 

500.03 



499.95 



P-  13 

762.90 

763.37 

762.17 

761.82 

761.25 

761.71 

762.45 



762.60 



P-  14 

967.78 

967.24 

966.71 

966.19 

965.58 

964.89 

964.28 



(4) 

(4) 

P-  15 

1041.72 

1041.39 

1042.04 

1039.23 

(4) 

(4) 

(4) 



(4) 

(4) 

P-  16 
P-  17 

982.26 
914.71 

981.85 
914.62 

981.49 
914.48 

(4) 
914.63 

(4) 
914.56 

(4) 
915.27 

(4) 
915.71 



(4) 
915.98 

(4) 

P-  18 

915.57 

916.46 

916.41 

916.52 

916.40 

917.43 

918.02 



916.49 



P-  19 
P-20 
P-21 
P-22 
P-23 
P-24 

904.32 
(3) 
(3) 
(3) 
(3) 
(3) 

904.31 

(3) 
(3) 
(3) 
(3) 
(3) 

904.20 
(3) 
(3) 

(3) 
(3) 
(3) 

903.22 

(3) 
(3) 
(3) 
(3) 
(3) 

904.27 
(3) 
(3) 
(3) 
(3) 
(3) 

905.01 
(3) 
916.20 
926.82 
915.30 
910.80 

905.52 
(3) 
916.32 
919.30 
915.49 
(3) 

911.23 
912.99 

906.65 
911.87 
913.29 
914.47 
914.67 
910.10 

912.38 

DRILL  HOLES 

DH-421 

DH-411 

DH-H 

DH-Xl 

686.47 
669.30 
650.98 
641.30 

686.51 
669.15 
650.67 
640.85 

686.55 
669.00 
650.47 
640.54 

686.52 
666.67 
650.34 
640.49 

687.46 
668.39 
649.79 
640.01 

686.82 
667.88 
649.44 
639.78 

686.79 
667.46 
649.22 
639.66 



686.64 
667.12 
649.05 
639.54 



DHIY 
DH-410 
DH-415 
DH  -  424 

672.76 
665.35 
683.16 
694.82 

672.56 
665.18 
680.68 
694.06 

672.61 
664.91 
684.57 
693.50 

672.56 
664.74 
683.58 
693.61 

971.44 
664.40 
684.66 
693.05 

(4) 
663.91 
683.87 
692.63 

(4) 
663.51 
683.88 
692.24 



(4) 
663.17 
683.90 
691.73 



IvIISC  WF.F.I.S 

SCHOOL 

CW#1 
CW#2 
CW#3 
CW#4 
KAISER  MW 

709.95 

(4) 

468.00 

475.22 

(4) 
665.94 

709.34 
(4) 

469.15 

475.68 
(4) 

665.57 

709.29 
(4) 

468.90 

474.16 
(4) 

665.32 

705.79 
(4) 

469.02 

474.00 
(4) 

664.94 

705.70 
(4) 

469.27 

474.30 
(4) 

664.55 

705.54 
(4) 

469.73 

474.29 
(4) 

664.49 

(4) 
469.25 
474.10 

(4) 
663.74 

706.69 

707.10 
(4) 

469.43 

474.22 
(4) 

663.54 

=  | 

**  Source  -  GeoSy 

itec  Consutlanl 

s  1996 

(1)  Hole  Abandoned 

(2)  Obstruction  in  Borehole 

(3)  Borehole  not  yet  complete 

(4)  SWL  could  not  be  obtaine 
(-)  Data  not  collected. 

:d 
d. 
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Appendix  C-l  Technical  Memorandum 


One  of  the  largest  topographic  irregularities  within  the  landfill  footprint  is  the  East  Pit 
(Phase  5;  see  Figure  2-15  in  the  EIS/EIR  for  landfill  phase  locations),  which  is  comprised  of 
two  separate  areas  referred  to  as  the  east  and  west  bowls.  Historically,  water  has 
intermittently  been  present  in  the  East  Pit.  Currently,  the  drainage  of  storm  water  from  both 
Eagle  and  Bald  Eagle  creeks  is  directed  into  the  west  bowl;  consequently,  there  are 
intermittent  periods  of  standing  water  in  this  area  of  the  East  Pit  until  the  collected  storm 
water  either  infiltrates  or  evaporates. 

The  deepest  portion  of  the  East  Pit  is  705  feet  above  msl.  Standing  water  was  present  in  this 
area  between  1975  and  1991.  The  water  effectively  disappeared  in  1991  with  the  termination 
of  ore  processing  adjacent  to  the  East  Pit  that  had  occurred  over  the  previous  40  years  at  that 
location.  In  processing  the  iron  ore,  water  was  applied  continuously  (i.e.,  24  hours  per  day, 
7  days  per  week)  to  the  excavated  rock,  and  subsequently  allowed  to  infiltrate  into  the  ground 
northwest  (and  upgradient)  of  the  pit  (Personal  Communication,  Lewis,  Frank  with  Orlo 
Anderson,  MRC.  January,  1996).  In  addition,  the  residual  rock  tailings,  which  contained 
water  from  the  processing,  were  subsequently  placed  back  into  the  pit  along  the  western  edge. 
Water  in  this  material  was  allowed  to  drain  into  the  East  Pit. 

The  nearest  groundwater  monitoring  point  is  piezometer  P-l,  located  approximately 
1,100  feet  east-southeast  of  the  deepest  point  in  the  pit  (within  the  east  bowl).  Data  from  P-l 
over  the  period  of  record  (1992-1995)  indicate  that  the  highest  recorded  groundwater 
elevation  at  this  location  is  approximately  700  feet  msl  (in  June  1992),  or  about  5  feet  below 
the  bottom  of  the  bowl.  At  the  time  of  the  highest  recorded  groundwater  elevation  in  P-l, 
standing  water  was  not  observed  in  the  bowl.  According  to  the  most  recent  water-level  data 
(1995),  the  groundwater  elevation  in  P-l  is  15  feet  below  1992  levels,  or  20  feet  below  the 
bottom  of  the  pit. 

Out  on  the  floor  of  the  Chuckwalla  Basin,  the  depth  to  groundwater  in  the  bedrock  ranges 
from  approximately  576  feet  in  MW-6  north  of  the  Townsite  to  roughly  430  feet  in  P-9 
approximately  1 .5  miles  southeast  of  the  Townsite.  At  the  Townsite,  the  depth  to 
groundwater  in  the  School  Well  was  approximately  485  feet  in  August  1992. 

Hydraulic  Properties  of  the  Bedrock  Aquifer 

Hydraulic  Conductivity.  Values  of  hydraulic  conductivity  differ  spatially  within  the 
bedrock  depending  on  the  variation  in  fracture  aperture  and  density. 

Values  of  bedrock  hydraulic  conductivity  at  the  Project  site  have  been  determined  using  a 
variety  of  field  methods  including  an  analysis  of  fracture  apertures  and  various  in-situ  tests 
(e.g.,  packer  tests)  performed  in  the  boreholes  (GeoSyntec,  1992  and  1993).  The  overall 
range  of  hydraulic  conductivity  at  the  Project  site  and  the  corresponding  average  values  are 
summarized  in  Table  CI -2  according  to  the  method  of  evaluation. 
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HYDROGEOLOGIC  CROSS  SECTIONS   Y-Y  AND   Z-Z 


LANDFILL.  UMT 


LANDFILL  UMT 


EAGLE  CREEK 
CANTON 


SOUTH 


LEGEND 


3j   ^TT1-    -"  - 


JAWMWA 


**%ltir 


ARTIFICIAL  FILL 


CANYON   aOOR 
QUATERNARY  ALLUVIUM 


HYDROTHERMALLY  ALTERED 
METASEOIMENTARY  ROCK 
AND   SOME   ALTERED 
IGNEOUS  ROCK 

METASEOMENTARY  ROCKS 
WITH  NUMEROUS  ANDESITE 
DIKES 


QUARTZITE   THICKLY 
INTRUDED  BY 
GRANITIC  ROCK 


GRANITIC  INTRUSIVE  ROCK 
(PREDOMINANTLY  QUARTZ  MONZONITE) 


METASEDIMENTARY  ROCK 
(PREDOMINANTLY  QUARTZITE) 


HORIZONTAL  SCALE;      I     -   2000' 
VERTICAL  SCALE:      I"  =   400' 


-A    SECTION  Z-Z 


© 


HORIZONTAL  SCALE:      1"  -  2000' 
VERTICAL  SCALE:      1"  -   400' 


Source:  GeoSyntec  1996 


I       GEOLOGY  IS  BASED  ON  THE  SURFACE  GEOLOGIC  MAP  AND  BORWC  LOGS-PREPARED  BY  GSi/wato- 

[GEOSYNTEC.  199Z  PLATES  1  4  2\  SUBSURFACE  GEOLOGY  BETWEEN  CONTROL  POINTS  IS  GENERALIZED. 

2.     POTENTIOUETRIC  SURFACE  IS  DRAWN  FROM  FIGURE  5  AND  MEASURED  GROUNO-WATER  LEVEL 
ELEVATIONS  IN    THE  INDICATED  MONITORING  WELLS  AND  PIEZOMETERS 

i.     SEE  FIGURE  3.1-6   FOR  LINE  OF  CROSS  SECTION. 


Figure  C1-4 

North-South  Cross  Sections 
through  the  Proposed 
Landfill  Footprint 

Eagle  Mountain  Landfill  and 
Recycling  Center  EIS/EIR 
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HYDROGEOLOGIC  CROSS  SECTION   X-X 
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CANYON  FLOOR 
QUATERNARY  ALLUVIUM 


CHUCKWALLA   VALLEY  ALLUVIUM 
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HYDROTHERMALLY  ALTERED 
METASEDIMENTARY  ROCK 
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GRANITIC  INTRUSIVE  ROCK 
(PREDOMINANTLY  QUARTZ  MONZONITE) 


METASEDIMENTARY  ROCK 
(PREDOMINANTLY  QUART2TE) 


GEOLOGY  IS  BASED  ON  TWE  SURFACE  GEOLOGIC  MAP  AND  BORING  LOGS  PREPARED  BY  CS/woter 
[GEOSYNTEC.  1992.  PLATES  I   ft  21  SUBSURFACE  GEOLOGY  BETWEEN  CONTROL  POINTS  IS  GENERALIZED. 


3.     SEE  FIGURE  3. 1  -6  FOR  UNE  OF  CROSS  SECTION. 


-A    SECTION  X-X 


e 


HORIZONTAL  SCALE: 
VERTICAL  SCALE:      I" 


Source:  GeoSyntec  1996 


Figure  C1-5 

East-West  Cross  Section 
through  the  Proposed 
Landfill  Footprint 

Eagle  Mountain  Landfill  and 
Recycling  Center  EIS/EIR 
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Appendix  C- 1  Technical  Memorandum 


Table  Cl-2 
Hydraulic  Conductivity  of  the  Bedrock  Aquifer  at  the  Project  Site 

Method  of  Evaluation 

Range 

(cm/s) 

Geometric  Mean1 

(cm/s) 

Fracture  Analysis 

6xl0"6  tol  xlO"2 

5.4  x  1CT4 

Packer  Tests 

2  x  10"6  to  5  x  10"4 

2.1  x  10"5 

'The  geometric  mean  is  representative  of  "average"  values  because  hydraulic  conductivity  was  found  to  be 
log-normally  distributed  (GeoSyntec,  1992) 

The  available  data  indicate  a  general  consistency  in  bedrock  hydraulic  conductivity  across  the 
project  site,  with  most  values  between  10"5  and  10"4  centimeters  per  second  (cm/s).  These 
values  represent  moderate  to  low  hydraulic  conductivity  equivalent  to  a  silty  sand  (Freeze  and 
Cherry,  1979).  Specific  variation  in  the  horizontal  plane  can  be  seen  in  the  areal  distribution 
of  hydraulic  conductivity  obtained  by  packer  tests  and  fracture  analysis  summarized  in 
Table  CI -3  according  to  landfill  phase.  Locally,  areas  of  relatively  high  hydraulic 
conductivity  (i.e.,  10'3  to  10"2  cm/s  have  been  identified  at  the  Project  site  in  conjunction  with 
the  occurrence  of  either  geologic  faults  or  dikes  (GeoSyntec,  1996). 

In  general,  the  hydraulic  conductivity  of  fractured  rock  decreases  with  depth  because  the 
higher  pressures  result  in  fewer  fractures  and  smaller  apertures.  Site-specific  data  from  both 
packer  testing  and  fracture  analysis  generally  confirm  that  this  trend  occurs  at  the  Project  site 
(GeoSyntec,  1993).  At  three  locations  (P-3,  P-20,  and  MW-13),  however,  this  general  trend 
is  reversed  due  to  the  localized  presence  of  faults  or  a  particular  lithologic  sequence  in  which 
more  fracture-prone  rock  occurs  at  depth. 

Groundwater  Storage.  The  capacity  of  the  local  bedrock  aquifer  to  store  water  is  small. 
The  results  of  three  bedrock-aquifer  pumping  tests  conducted  within  the  proposed  landfill 
footprint  yielded  low  values  (e.g.,  between  0.001  and  0.008)  of  aquifer  specific  yield  (i.e.,  the 
volume  of  groundwater  released  from  storage  per  unit  surface  area  of  aquifer  per  unit  decline 
in  water  level)  for  an  unconfined  aquifer  (i.e.,  one  in  which  the  groundwater  surface  is 
defined  by  a  water  table  at  atmospheric  pressure).  (See  GeoSyntec,  1992  and  1993  for 
complete  descriptions  of  the  aquifer  testing  and  the  associated  results.) 

Groundwater  Flow  in  the  Bedrock  Aquifer 

General  Flow  Directions.  Because  the  local  bedrock  is  representative  of  a  porous  medium 
(discussed  above),  the  general  direction  of  horizontal  groundwater  flow  in  the  bedrock 
aquifer  can  be  interpreted  from  the  water-table  contours  (Figure  CI -3)  using  the  same 
approach  as  typically  applied  for  granular  media  (i.e.,  flow  is  normal  to  lines  of  equal 
potential  in  homogeneous  and  isotropic  media).  Based  on  the  water-table  configuration  in 
Figure  CI -3,  the  general  directions  of  flow  in  the  bedrock  aquifer  are  toward:  (1)  the  south 
in  the  Phase  1,  Phase  2  and  northern  portion  of  the  Phase  3  areas  of  the  proposed  landfill 
footprint;  (2)  the  southeast  in  Phase  4,  Phase  5,  southern  portion  of  Phase  3,  and  southeast  of 
the  Townsite;  and  (3)  the  east  in  the  Townsite. 
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Groundwater  Velocity.  The  average  horizontal  velocity  of  groundwater  flow  is  proportional 
to  the  hydraulic  conductivity  and  the  horizontal  component  of  hydraulic  gradient,  and 
inversely  proportional  to  the  effective  porosity  of  the  bedrock.  Values  of  these  parameters 
vary  spatially  beneath  the  landfill  footprint.  Igneous  and  metamorphic  rocks  (i.e.,  the 
principal  rock  types  of  the  Eagle  Mountains)  typically  have  values  of  porosity  that  range 
between  1  and  10  percent  (Davis  and  DeWiest,  1966).  GeoSyntec  (1992)  estimated  that  the 
average  effective  porosity  of  the  bedrock  underlying  the  Project  site  is  approximately 
5  percent.  Based  on  this  value  of  porosity  (5  percent),  the  groundwater  levels  in  Figure  Cl-3, 
and  the  range  of  hydraulic  conductivity  values  presented  above  (see  Table  CI -2), 
groundwater  velocities  in  the  local  bedrock  range  between  approximately  3  and  30  feet  per 
year,  with  a  representative  value  on  the  order  of  10  feet  per  year  (GeoSyntec,  1992). 

Bedrock  Aquifer  Recharge.  Recharge  to  the  bedrock  aquifer  occurs  either  as  a  result  of 
direct  precipitation  on  outcrop  areas  or  from  infiltration  through  overlying  alluvium.  The 
arid  climate,  local  rugged  topography,  and  the  tendency  for  rainfall  to  be  of  short  duration 
and  high  intensity,  all  combine  to  create  unfavorable  conditions  for  recharge  to  the  bedrock 
aquifer. 

As  discussed  above,  the  Eagle  Creek  watershed  is  representative  of  the  recharge  area  for  the 
local  bedrock  aquifer  in  the  vicinity  of  the  Project  site.  Based  on  the  size  of  this  watershed 
(approximately  6,400  acres  [see  Section  3.6  of  the  EIS/EIR]),  the  average  annual  rainfall  in 
the  Eagle  Mountains  (3.5  inches  [GeoSyntec,  1992],  and  the  assumption  that  10  percent  of 
the  rainfall  infiltrates  to  groundwater  [Mann,  1986],  it  is  estimated  that  approximately 
200  acre-feet  per  year  (ac-ft/yr)  enters  the  groundwater  as  direct  infiltration  from  precipitation 
or  runoff. 

Chuckwalla  Aquifer 

The  Chuckwalla  aquifer,  which  consists  of  the  saturated  sediments  that  overlie  the  bedrock 
within  the  Chuckwalla  Basin,  is  a  significant  regional  groundwater  resource  relative  to  the 
bedrock  aquifer. 

Physical  Setting 

The  Chuckwalla  Basin  (Figure  C 1-1)  is  bordered  by  the  Eagle  Mountains  to  the  west,  and  the 
Orocopia,  Chuckwalla,  Little  Chuckwalla,  and  Mule  mountains  to  the  south.  The  northern 
boundary  is  comprised  of  several  north-south  trending  mountain  ranges  that  extend  into  the 
valley.  In  the  gaps  between  these  mountains,  the  basin  is  bordered  by  five  other  groundwater 
basins.  Three  of  these  surrounding  basins  are  important  with  respect  to  Chuckwalla  aquifer 
in  the  vicinity  of  the  Project  site  (see  Figure  CI -6):  (1)  the  Pinto  Valley  Groundwater  Basin 
(Pinto  Basin),  located  north  and  hydraulically  upgradient  of  the  Project  site;  (2)  the  Orocopia 
Valley  Groundwater  Basin  (Orocopia  Basin),  located  south  of  the  Eagle  Mountains, 
immediately  west  and  hydraulically  upgradient  of  the  Chuckwalla  Basin;  and  (3)  the  Palo 
Verde  Mesa  Groundwater  Basin,  located  immediately  east,  and  downgradient,  of  the 
Chuckwalla  Basin. 
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Aquifer  Composition 

The  Chuckwalla  aquifer  consist  of  older  alluvium  of  probable  Pleistocene  age  (up  to 
1.8  million  years  old)  containing  fine  to  coarse  sand  interbedded  with  gravel,  silt,  and  lesser 
amounts  of  clay.  Recent-aged  (up  to  10,000  years  old)  deposits  of  unconsolidated  alluvium 
and  dune  sand,  and  Pleistocene  debris-flow  material  are  also  present.  The  thickness  of  the 
sediments  increases  toward  the  center  of  the  basin.  In  the  eastern  portion  of  the  basin,  the 
thickness  is  reported  to  be  more  than  2,000  feet  (GeoSyntec,  1992). 

The  sediments  that  comprise  the  Chuckwalla  aquifer  have  been  deposited  in  localized  layers 
of  different  textures.  Although  some  of  these  layers  are  more  permeable  than  others,  making 
it  possible  to  distinguish  between  different  water-yielding  zones  locally,  the  Chuckwalla 
aquifer  is  considered  to  be  a  single  aquifer  on  a  regional  basis.  The  alternating  layers  of 
relatively  fine-textured,  low-permeability  sediments,  which  may  occur  in  some  areas,  do  not 
significantly  affect  the  overall  pattern  of  groundwater  flow  or  the  aquifer's  response  to 
groundwater  pumping  on  a  regional  basis. 

Regional  Groundwater  Flow 

Groundwater  flows  into  the  Chuckwalla  aquifer  from  upgradient  groundwater  basins  (Pinto 
and  Orocopia)  and  from  the  underlying  or  adjacent  bedrock  aquifers  associated  with  the 
various  mountains  that  rim  the  Chuckwalla  Basin.  Regional  and  local  groundwater-level  data 
illustrate  this  point.  Specifically,  groundwater  levels  in  the  eastern  Orocopia  Basin  and  the 
western  and  northwestern  Chuckwalla  Basin  are  shown  in  Figure  CI -7.  The  figure  indicates 
that  groundwater  levels  in  the  northwestern  Chuckwalla  Basin  and  the  eastern  half  of  the 
Orocopia  Basin  (i.e.,  east  of  Chiriaco  Summit)  are  higher  than  in  the  central  portion  of  the 
Chuckwalla  Basin.  Regionally,  therefore,  groundwater  flows  downgradient  south  and  east 
from  the  Pinto  and  the  Orocopia  Basins,  respectively,  into  the  Chuckwalla  Basin. 

Inflow  from  the  Pinto  Basin  to  the  northwestern  Chuckwalla  Basin  was  estimated  by  Mann 
(1986)  to  be  approximately  2,500  ac-ft/yr.  To  the  west,  the  subsurface  contribution  from  the 
Hayfield  Dry  Lake  area  of  the  Orocopia  Valley  Basin  was  estimated  to  be  approximately 
1,700  acre-ft/yr  (Mann,  1986).  Although  there  is  no  hydrogeologic  information  on  the  Cadiz 
Basin,  which  lies  north  of  the  Chuckwalla  Basin  between  the  Coxcomb  and  Granite 
Mountains,  it  is  roughly  the  same  size  as  the  Pinto  Basin  and,  like  the  Pinto  Basin,  is 
similarly  higher  in  elevation  than  the  Chuckwalla  Basin.  As  a  result,  it  is  assumed  that  the 
inflow  from  the  Cadiz  Basin  is  the  same  as  the  Pinto  Basin  or  approximately  2,500  ac-ft/yr. 
Within  the  Orocopia  Basin,  the  Chiriaco  Pass  forms  both  a  topographic  and  hydrologic  divide 
in  the  central  portion  of  the  basin.  From  points  west  of  this  feature,  groundwater  generally 
flows  westward  toward  the  Coachella  Valley.  Groundwater,  therefore,  does  not  flow  from 
the  Chuckwalla  Basin  into  the  Coachella  Valley  and  the  Salton  Sea.  Along  the  eastern  edge 
of  the  Chuckwalla  Basin  groundwater  flows  from  the  Chuckwalla  Basin  into  the  adjacent 
Palo  Verde  Mesa  Basin  (Wilson  and  Owen-Joyce,  1994). 
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Aquifer  Recharge 

Groundwater  recharge  refers  to  the  addition  or  input  of  water  to  groundwater.  Sources  of 
recharge  to  the  Chuckwalla  aquifer  include:  (1)  the  subsurface  inflow  of  groundwater  from 
adjacent  upgradient  groundwater  basins  (i.e.,  the  Pinto  Basin  and  the  eastern  Orocopia  Basin) 
and  inflow  from  the  saturated  bedrock  of  the  surrounding  mountains;  and  (2)  either  direct 
precipitation  or  surface  water,  that  infiltrates  into  the  ground  and  reaches  the  water  table. 
This  section  focuses  on  the  recharge  contribution  from  infiltration;  subsurface  inflow  is 
discussed  in  the  preceding  section. 

The  amount  of  direct  precipitation  that  reaches  the  water  table  of  the  Chuckwalla  aquifer  is 
small.  The  greatest  contribution  from  this  source  occurs  principally  at  the  mouths  of 
mountain  canyons  in  the  coarse-grained  alluvial  fan  deposits  that  rim  the  basin.  Mann  (1986) 
suggests  that  only  between  5  and  10  percent  of  the  precipitation  that  falls  in  the  mountains 
and  subsequently  flows  down  the  canyons  actually  infiltrates  through  the  subsurface  and 
reaches  groundwater.  Recharge  through  the  sediments  in  the  more  central  portions  of  the 
valley  is  essentially  non-existent  because:  (1)  The  sediments  are  either  poorly  sorted  or  are 
comprised  of  predominantly  fine-textured,  relatively  low  permeability  material; 
(2)  groundwater  levels  are  typically  several  hundred  feet  below  the  ground  surface  creating  a 
thick  unsaturated  (vadose)  zone  with  a  potentially  large  volume  of  void  space;  and  (3)  water 
in  the  vadose  zone  is  vulnerable  to  loss  by  evaporation  and  transpiration  because  of  the 
prevailing  arid  climate. 

By  discounting  any  infiltration  through  the  sediments  in  the  central  portion  of  the  basin, 
recharge  to  the  Chuckwalla  aquifer  from  adjacent  bedrock  and  the  infiltration  of  runoff 
through  the  alluvial  fans  can  be  determined  from:  (1)  the  area  of  the  surrounding  mountains 
that  are  within  the  Chuckwalla  Basin  watershed;  and  (2)  an  estimate  of  the  percentage  of 
rainfall  that  runs  off  these  mountains  and  infiltrates  through  the  coarse  alluvial  deposits  both 
within  the  canyons  and  at  the  edge  of  the  basin.  The  area  of  mountains  that  is  within  the 
watershed  is  determined,  from  a  regional  topographic  map  (U.S.  Geological  Survey,  1979),  to 
be  approximately  290  square  miles.  Given  that  the  average  annual  rainfall  at  the  Townsite  is 
approximately  3.5  inches  (GeoSyntec,  1992),  the  total  annual  recharge  to  the  Chuckwalla 
aquifer  is  estimated  to  be  approximately  5,600  ac-ft  based  on  an  assumption  of  10  percent 
infiltration.  This  value  is  consistent  with  the  estimate  of  5,540  ac-ft  reported  in  the  previous 
EIS/EIR  (BLM  and  County  of  Riverside,  1992).  Although  the  previously  reported  value  is 
slightly  lower  than  the  current  estimate,  it  is  considered  reasonable  to  stay  with  the  previous 
estimate  because  the  method  of  determining  recharge  is  very  approximate,  and  the  difference 
between  the  two  values  (5,600  and  5,540  ac-ft/yr)  is  very  low  (approximately  1  percent). 

The  total  average  annual  recharge  to  the  Chuckwalla  aquifer  is  the  sum  of  the  inflow  from 
upgradient  basins  (approximately  6,700  ac-ft)  and  the  infiltration  component  identified  above 
(approximately  5,540  ac-ft/yr).  The  total  is  12,240  ac-ft/yr,  which  is  consistent  with  the 
range  of  estimates  of  between  10,000  and  20,000  ac-ft/yr,  reported  by  James  C.  Hanson 
(1992),  BLM  and  County  of  Riverside  (1992),  and  GeoSyntec  (1995). 
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Environmental  Consequences 
Significance  Threshold  Criteria 

Significance  threshold  criteria  are  measures  of  environmental  change  that  provide  the  context 
for  the  evaluation  of  Project-induced  environmental  impacts.  With  respect  to  groundwater 
resources,  significance  thresholds  are  principally  developed  from  regulation-based  standards 
or  guidelines  and  professional  judgment,  with  the  latter  basis  typically  employed  only  when 
there  are  no  regulatory  standards  for  determining  significance.  As  a  general  statement, 
therefore,  potential  Project-induced  environmental  impacts  are  considered  significant  if  the 
results  of  the  impact  do  not  comply  with  a  particular  regulatory  requirement. 

Appendix  G  of  the  California  Environmental  Quality  Act  (CEQA)  Guidelines  identifies 
several  potential  consequences  of  a  project  that  would  normally  represent  a  significant  effect 
on  the  environment.  Six  of  these  potential  effects  are  relevant  to  groundwater  quality  and  use 
in  the  Eagle  Mountain  area  because  the  Chuckwalla  aquifer  is  a  local  source  of  water  supply: 

•  Substantial  degradation  of  water  quality 

•  Contamination  of  a  public  water  supply 

•  Substantial  degradation  or  depletion  of  groundwater  resources 

•  Substantial  interference  with  groundwater  recharge 

•  Encouragement  of  activities  that  use  large  amounts  of  water 

•  The  use  of  water  in  a  wasteful  manner 

In  addition  to  these  potential  impacts  identified  in  the  CEQA  Guidelines,  the  potential  for 
ground-surface  subsidence  caused  by  groundwater  withdrawals  is  also  considered. 

Groundwater  Quality  Significance  Criteria 

Significance  criteria  for  water-quality  related  impacts  are  based  on  applicable  state  and 
federal  regulations  and  requirements  for  the  protection  of  groundwater  quality. 

State  Water-Quality  Requirements.  There  are  several  state  regulations  and  requirements 
pertaining  to  groundwater  quality  that  are  relevant  to  the  proposed  Project: 

•  Article  5,  Chapter  15  of  Title  23  of  the  California  Code  of  Regulations  (CCR) 

•  Statement  of  Policy  with  Respect  to  Maintaining  High  Quality  of  Waters  in  California 
(State  Water  Resources  Control  Board  [WRCB]  Resolution  68-16) 

•  Water  Quality  Control  Plan  for  the  Colorado  River  Basin  Region  of  California  (Basin 
Plan) 
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•     Title  22  CCR,  Maximum  Contaminant  Levels  in  Drinking  Water 

These  regulations  and  requirements  are  embodied  in  the  Waste  Discharge  Requirements 
(WDRs),  which  were  issued  for  the  proposed  landfill  by  the  RWQCB  (Order  No.  94-036). 
Although  the  WDRs  will  have  to  be  re-issued  upon  approval  of  the  current  EIS/EIR,  the 
provisions  contained  in  the  WDRs  are  the  principal  basis  for  defining  significance  thresholds 
for  groundwater  quality,  particularly  with  respect  to  the  landfill.  Significance  thresholds  for 
impacts  to  groundwater  quality  resulting  from  other  Project  facilities,  including  the  Townsite, 
however,  are  also  defined  by  specific  regulations  (e.g.,  Title  22  requirements  for  defining 
significance  associated  with  the  potential  for  the  contamination  of  a  public  water  supply). 

Federal  Water-Quality  Requirements.  Applicable  federal  regulations  for  establishing 
significance  criteria  for  groundwater  quality  include  monitoring  requirements  (40  Code  of 
Federal  Regulation  [CFR]  Part  258  Subpart  E  [Groundwater  Monitoring  and  Corrective 
Action]);  landfill  design  criteria  (40  CFR  Part  258,  Subtitle  D);  and  water-quality  standards 
(i.e.,  Safe  Drinking  Water  Act,  Maximum  Contaminant  Levels  [MCLs]). 

Groundwater-Quality  Criteria  for  the  Project.  Impacts  to  groundwater  quality  would  be 
considered  significant  if  the  Project  (including  the  landfill,  the  associated  support  facilities, 
and  the  Townsite)  results  in  either  groundwater-quality  degradation  or  the  contamination  of  a 
public  water  supply.  In  the  establishment  of  significance  criteria,  groundwater-quality 
degradation  is  defined  as  a  detected  increase  in  the  concentration  of  any  specified  constituent 
of  concern  above  either:  (1)  the  pre-established  background  value  (to  be  determined  over  a  1- 
year  period  prior  to  commencing  landfill  operations),  consistent  with  the  RWQCB  Order  No. 
94-036;  or  (2)  state  and/or  federal  water-quality  standards. 

The  term  "detected"  is  consistent  with  the  language  in  CCR  Chapter  15,  Article  5,  in  which 
detection  occurs  when  there  is  "significant  statistical  or  physical  evidence  of  a  release  from 
the  waste  management  unit"  (§2550.9).  Technically,  the  waste  management  unit  refers  only 
to  the  landfill.  In  this  TM,  however,  the  definition  of  detection  also  applies  to  the  various 
associated  support  facilities  and  the  Townsite  where  substances  could  be  released  to  the 
subsurface  and  degrade  groundwater  quality. 

The  other  related  groundwater  quality  impact  is  the  contamination  of  a  public  water  supply. 
For  the  purpose  of  establishing  significance  criteria,  a  significant  impact  would  occur  if  the 
proposed  Project  causes  a  source  of  potable  water  (i.e.,  groundwater)  becomes  non-compliant 
with  state  or  federal  drinking  water  standards. 

Groundwater  Use  Significance  Criteria 

The  significance  of  potential  impacts  to  groundwater  resources,  other  than  water-quality 
degradation,  typically  can  not  be  based  on  specific  regulatory  requirements  because  such 
requirements  do  not  exist.  Professional  judgment  is  therefore  the  principal  basis  for  defining 
significance  thresholds  for  (1)  groundwater  depletion;  (2)  groundwater  recharge  interference; 
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(3)  large  water-use  encouragement,  (4)  wasteful  water  use;  and  (5)  ground-surface 
subsidence. 

Groundwater  Depletion.  Consistent  with  CEQA  guidelines,  if  the  Project  results  in  a 
substantial  depletion  of  groundwater  resources,  the  environmental  impact  would  be 
considered  significant.  For  the  evaluation  in  the  EIS/EIR,  "substantial  depletion"  is  defined 
as  a  decline  in  current  groundwater  levels  that  results  in: 

•  A  loss  to  rights  holders  of  beneficial  uses  of  local  groundwater  resources, 

•  A  condition  of  groundwater  overdraft, 

•  The  cessation  of  groundwater-fed  water-resource  features  (e.g.,  springs,  perennial 
surface-water  flows),  or 

•  Degradation  of  the  quality  of  water  pumped  from  existing  wells 

Water-Lev  el  Decline  in  Non-Project  Wells.  A  loss  of  beneficial  use  of  groundwater  can  be 
defined  in  terms  of  water-level  decline  in  existing,  non-Project,  wells  (i.e.,  when  the  water 
level  in  a  given  well  drops  to  a  certain  point,  the  rights  holder  is  no  longer  able  to  put  the 
groundwater  to  beneficial  use,  without  deepening  the  well).  The  key  factor  is  the  amount 
(depth)  of  water  a  well  must  have  to  be  functional  (i.e.,  provide  a  means  of  beneficial  use  of 
the  groundwater).  Based  on  the  physical  properties  of  the  Chuckwalla  aquifer,  and  typical 
pumps  and  pumping  rates  in  local  wells  in  the  vicinity  of  the  Project  wells,  the  minimum 
depth  of  water  in  an  existing  well  for  it  to  be  functional  is  determined  to  be  40  feet. 

Therefore,  in  the  evaluation  of  potential  impacts  in  the  EIS/EIR,  a  Project-induced  loss  of 
beneficial  use  would  occur  if  Project  pumping  lowers  the  static  water  level  in  an  existing 
(non-Project)  water-supply  well  to  a  point  where  there  is  less  than  40  feet  of  water  remaining 
in  the  well.  This  concept  is  schematically  illustrated  in  Figure  Cl-8.  The  threshold  value  of 
40  feet  represents  a  conservative  value  that  includes  a  factor  of  safety  of  up  to  100  percent. 
Specifically,  the  threshold  value  was  determined  by  considering  the  following  conditions  and 
circumstances  of  current  typical  groundwater  use  in  the  western  Chuckwalla  Basin: 

•  The  Chuckwalla  aquifer  in  the  vicinity  of  the  Project  pumping  wells  is  very 
permeable  (i.e.,  hydraulic  conductivity  values  as  high  as  lxlO"2  cm/s  are  reported  for 
the  Kaiser  wells  by  BLM  and  County  of  Riverside  [1992]).  The  more  permeable  the 
aquifer,  the  smaller  the  water-level  decline  (drawdown)  in  a  well  when  it  is  pumped 
(all  other  factors  being  equal).  Assuming  that  the  nearest  non-Project  well  (4S/15E- 
16)  is  representative  of  other  local  wells  (i.e.,  a  pumping  rate  of  40  gpm  from  a 
4-inch-diameter  well;  Correspondence  from  Larry  and  Donna  Charpied  to  Tom  Peters 
CH2M  HILL  [1995]),  and  a  15  percent  aquifer  specific  yield  (Mann,  1986),  a 
hydraulic  conductivity  of  lxlO"2  cm/s  results  in  a  water-level  decline  in  the  well 
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during  pumping  of  less  than  5  feet  (at  essentially  steady  state)  below  the  static 
(nonpumping)  level.  This  value  was  obtained  using  a  computer  program  to  solve  the 
well-known  and  accepted  Theis  equation  for  transient  flow  to  a  well  (Theis,  1935). 

•  The  non-Project  wells  that  are  closest  to  the  Project  wells  provide  water  for 
residential  use  and/or  small  irrigated  agricultural  operations.  Yields  from  these  wells 
are  typically  limited  by  their  diameter  and  the  corresponding  size  of  pump  that  can  fit 
in  the  well  (i.e.,  although  the  aquifer  can  yield  more,  local  pumping  rates  are  usually 
less  than  100  gpm  because  the  demand  is  low  and  can  be  met  by  relatively  small 
submersible  pumps). 

•  Submersible  pumps  can  be  placed  such  that  their  intakes  are  essentially  at  the  well 
bottom  (i.e.,  within  5  feet).  Consequently,  an  important  factor  is  the  minimum 
amount  of  water  required  above  the  pump  (net  positive  suction  head  [NPSH]),  rather 
than  the  depth  of  water  underneath. 

•  Based  on  performance  curves  for  typical  submersible  pumps  of  the  size  used  locally 
(e.g.,  3-inch-diameter;  up  to  15-20  horsepower  [hp]),  and  the  local  head  (lift) 
requirements  for  these  pumps  (i.e.,  approximately  450  feet),  the  NPSH  is 
approximately  25  feet  when  pumping  at  100  gpm  (see,  for  example,  Grundfos 
Model  80S  performance  curves).  The  pump-specified  NPSH  drops  to  15  feet  or  less 
at  pumping  rates  below  75  gpm. 

•  It  is  understood  that  the  nearest  non-Project  well  has  a  5-hp  pump  that  produces 
approximately  40  gpm  with  a  total  head  of  less  than  400  feet  (Correspondence  from 
Larry  and  Donna  Charpied  to  Tom  Peters  CH2M  HILL  [1995]).  Based  on 
performance  curves  for  similar  size  pumps,  the  amount  of  water  required  above  this 
pump  is  estimated  to  be  less  than  20  feet. 

Based  on  these  aforementioned  points,  a  threshold  of  a  minimum  of  40  feet  of  water  in  a  non- 
Project  well  is  considered  reasonable. 

Overdraft.  Overdraft  occurs  when  pumping  exceeds  the  rate  that  groundwater  is  replenished 
to  the  aquifer.  Groundwater  replenishment  to  the  Chuckwalla  aquifer  is  estimated  to  be 
approximately  12,200  ac-ft/yr  (see  above).  A  substantial  depletion  of  groundwater  resources 
would  occur,  therefore,  if  total  annual  pumping  from  all  groundwater  users  in  the  Chuckwalla 
Basin  were  to  exceed  12,200  ac-ft. 

Interference  with  Groundwater  Recharge.  CEQA  considers  "substantial  interference" 
with  groundwater  recharge  to  be  a  significant  environmental  impact.  The  term  "interference" 
for  the  purpose  of  establishing  criteria  for  this  Project  is  defined  as  activities  or  features 
which  either  reduce  the  ability  of  water  to  infiltrate  into  the  subsurface  or  impede  the  inflow 
of  groundwater  to  the  Chuckwalla  aquifer.  Interference  would  be  considered  to  be 
"substantial",  and  therefore  significant,  if  it  results  in  a  reduction  in  groundwater  recharge 
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that  is  greater  than  1  percent  of  the  estimated  total  annual  recharge.    The  rationale  for  the 
1  percent  criterion  is  outlined  as  follows: 


Groundwater  recharge  cannot  be  measured  directly  and  therefore  must  be  estimated. 
In  an  arid  environment  such  as  the  Chuckwalla  Basin,  recharge  is  typically  low  and 
highly  variable  because  rainfall  is  similarly  low  and  can  fluctuate  considerably  from 
year  to  year  (e.g.,  within  4  miles  of  the  Townsite,  the  lowest  recorded  rainfall  is 
0.31  inches,  and  the  maximum  is  9.93  inches  [GeoSyntec,  1992]).  Contributing 
factors  include:  (1)  in  the  Chuckwalla  Basin  most  measurable  rain  occurs  in  only  a 
few  discrete  storm  events  each  year;  (2)  the  area  of  permeable  soil  cover  is  limited; 
(3)  the  depth  to  groundwater  is  typically  several  hundred  feet;  and  (4)  the  available 
unsaturated  pore  volume  and  the  high  potential  for  evaporation  combine  to  make  it 
difficult  for  precipitation  from  only  a  few  high-intensity  events  to  reach  the  water 
table. 


• 


Because  data  representative  of  these  factors  are  largely  unavailable,  accurate  estimates 
of  recharge  are  difficult  to  make  and  even  more  difficult  to  confirm.  Accepted 
practice  is  to  use  an  assumed  percentage  of  rainfall  that  infiltrates  to  the  water  table 
(e.g.,  10  percent)  and  apply  this  percentage  uniformly  across  the  recharge  area.  For 
the  Chuckwalla  Basin,  it  is  reasonable  to  assume  that  the  level  of  accuracy  associated 
with  this  approach  is  no  greater  than  approximately  ±100  ac-ft.  Based  on  the 
estimated  amount  of  annual  recharge  to  the  Chuckwalla  aquifer  (approximately 
12,200  ac-ft/yr),  this  corresponds  to  a  level  of  approximately  1  percent.  Because 
recharge  to  the  Chuckwalla  aquifer  is  low,  a  strict  significance  threshold  criterion  is 
considered  appropriate  for  the  evaluation  of  significant  impacts  in  the  EIS/EIR.  The 
value  of  1  percent  represents  an  extremely  conservative  estimate  of  the  level  of  error 
in  recharge  estimates,  and  therefore  is  considered  a  reasonable  level  of  significance. 

Encouragement  of  Activities  That  Use  Large  Amounts  of  Water.  The  encouragement  of 
activities  that  use  large  amounts  of  water  is  considered  a  significant  environmental  impact  to 
the  local  groundwater  resources  primarily  because:  (1)  these  resources  represent  the  principal 
source  of  local  water  supply;  (2)  groundwater  recharge  is  naturally  low;  and  (3)  historically, 
groundwater  production  has  exceeded  recharge  (i.e.,  an  overdraft  condition  has  occurred).  In 
this  evaluation,  "encouragement"  would  include: 

•  Project  support  for  actions,  facilities,  or  enterprises  in  the  local  area  that  require  the 
use  of  large  amounts  of  groundwater,  or 

•  The  establishment  of  a  Project  construction  or  operational  policy  or  procedure  that 
requires  the  use  of  large  amounts  of  groundwater. 

The  effects  of  large  water  use  directly  relate  to  groundwater  depletion  (i.e.,  if  water  use  is 
large,  the  resource  would  become  depleted.   In  the  development  of  significance  criteria,  the 
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water  use  by  the  Project  will  be  considered  large  if  groundwater  depletion  is  substantial  (see 
above). 

Wasteful  Use  of  Water.  Wasteful  use  of  water  by  the  Project  is  considered  to  be  a 
significant  environmental  impact.  In  developing  the  significance  criteria,  wasteful  water  use 
would  include  the  specific  absence  of: 

•  Consideration  and  implementation  of  water  conservation  measures  for  water  uses 
required  by  the  Project 

•  An  evaluation  of  construction,  operation  and  closure  activities  to  ensure  that  the  water 
requirements  are  as  low  as  practicable. 

Ground-Surface  Subsidence.  Ground-surface  subsidence  can  occur  when  subsurface  strata 
compact  as  a  result  of  groundwater  withdrawals  that  effectively  de-water  specific 
compressible  geologic  units  (e.g.,  clay).  Substantial  subsidence  of  the  ground  surface  as  a 
result  of  Project  pumping  is  considered  a  significant  environmental  impact.  In  this 
evaluation,  "substantial"  subsidence  is  that  which  results  in  structural  deformation  to  natural 
or  man-made  features  (e.g.,  landfill  components,  roads,  drainage  structures,  buildings, 
utilities)  that  renders  these  features  either  unsafe  or  out  of  compliance  or  service. 

Groundwater  Travel  Time  From  Project  Site  to  the  Colorado  River 

As  discussed  above,  groundwater  flows  generally  southeast  from  the  Project  site  to  the 
central  portions  of  the  Chuckwalla  Basin  (Figure  Cl-7).  Available  water-level  data  for  the 
eastern  Chuckwalla  Basin  are  scarce,  but  it  is  understood  that  groundwater  from  the 
Chuckwalla  Basin  flows  eastward  through  the  Palo  Verde  Mesa  Basin  to  the  Palo  Verde 
Basin  and  eventually  to  the  Colorado  River  (Figure  Cl-9).  It  is  therefore  conceivable  that  a 
pathline  of  groundwater  flow  could  extend  from  the  Project  site  to  the  Colorado  River. 
Potential  effects  of  the  proposed  Project  on  the  water  quality  of  the  Colorado  River  are 
evaluated  In  Section  4.1.2  of  the  EIS/EIR.  An  important  component  of  this  evaluation  is  an 
estimation  of  the  time  required  for  a  fluid  particle  of  groundwater  to  flow  from  the  Project 
site  to  the  river. 

Groundwater  travel  time  is  determined  by  dividing  the  distance  to  the  river  by  the  velocity  of 
groundwater  flow.  The  velocity,  in  turn,  is  determined  by  applying  the  concept  of  Darcy's 
law  in  one  dimension,  which  states  that  the  average  linear  rate  of  fluid  movement  is  directly 
proportional  to  the  product  of  the  hydraulic  conductivity  and  the  horizontal  component  of  the 
hydraulic  gradient,  and  inversely  proportional  to  the  effective  porosity.  In  this  calculation, 
the  principal  assumptions  underlying  this  estimate  include  the  following:  (1)  The  horizontal 
component  of  hydraulic  gradient  over  the  56  miles  between  the  Project  site  and  the  river  is 
approximately  0.002  (i.e.,  a  change  in  groundwater-level  elevation  of  approximately  475  feet 
over  56  miles),  based  on  the  difference  in  elevation  between  the  groundwater  under  the 
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landfill  footprint  (approximately  750  feet  above  msl)  and  the  Colorado  River  (approximately 
275  feet  above  msl  at  Blyth);  and  (2)  conservative  values  of  hydraulic  conductivity  and 
porosity  for  the  Chuckwalla  aquifer  are  30  feet  per  day  and  15  percent,  respectively. 

The  values  of  porosity  and  hydraulic  conductivity  used  in  the  calculation  were  selected  to 
generate  the  highest  reasonable  groundwater  velocity,  and,  accordingly,  the  quickest  and 
therefore  most  conservative  estimate  of  travel  time  to  the  river.  Specifically,  the  conductivity 
value  of  30  feet  per  day  (ft/d),  reported  as  10"2  cm/s  in  BLM  and  County  of  Riverside  (1992), 
is  the  highest  reported  value  in  the  available  literature  on  the  Chuckwalla  Basin  and  is 
representative  of  a  "clean  sand"  (Freeze  and  Cherry,  1979). 

Because  groundwater  velocity  increases  as  porosity  decreases,  the  lowest  representative  value 
of  porosity  was  used  (i.e.,  15  percent)  in  the  velocity  calculation.  This  value  is  based  on  the 
estimate  of  15  percent  for  the  specific  yield  of  the  Chuckwalla  aquifer  reported  by  Mann 
(1986).  For  well-sorted  clean  sand,  specific  yield  approximates  porosity  (Davis  and 
DeWiest,  1966).  Specific  yield  and  porosity  of  sandy  aquifers,  however,  are  both  typically 
much  higher  than  15  percent.  Davis  and  DeWiest  (1966)  report  that  unconsolidated 
sedimentary  deposits  in  large  alluvial-filled  valleys  typically  have  values  of  porosity  that  are 
on  the  order  of  25  to  60  percent  and  specific  yields  that  are  up  to  40  percent. 

Using  the  aforementioned  values  for  hydraulic  gradient,  porosity,  and  hydraulic  conductivity, 
the  average  linear  groundwater  velocity  between  the  Project  site  and  the  Colorado  River  is 
0.40  ft/d  or  approximately  145  ft/yr.  This  corresponds  to  a  time  frame  of  roughly 
700,000  years  for  a  given  fluid  particle  of  groundwater  to  travel  the  56  miles  from  the 
proposed  Project  site  to  the  Colorado  River. 

Analysis  of  Water-Level  Decline  in  Local  Wells 

In  Section  4.1.3  of  the  EIS/EIR,  the  water-level  decline  in  the  closest  non-Project  wells  to 
the  Project  pumping  wells  is  examined  as  part  of  the  evaluation  of  potential  significant 
groundwater  depletion.  Based  on  historical  water-level  responses  to  pumping  from  the  same 
wells  that  will  be  used  for  the  proposed  Project,  the  evaluation  concludes  that  groundwater 
levels  would  not  significantly  decline.  To  confirm  this  conclusion,  the  local  groundwater 
conditions  were  simulated  using  a  computer  to  assess  how  far  water  levels  could  drop  in 
existing  (non-Project)  water  wells  as  a  result  of  pumping  the  two  wells  that  will  be  used  to 
supply  the  proposed  Project  (CW-3A  and  CW-4).  Specifically,  the  model  MICRO-FEM 
(Hemker  and  van  Elburg,  1995)  was  used  to  approximate  changes  in  groundwater  levels  in 
the  western  Chuckwalla  Basin  under  very  conservative  assumptions  of  existing  conditions. 

MICRO-FEM  is  a  multi-layer  groundwater  flow  model,  which  uses  both  finite-element  and 
finite-difference  numerical  techniques  to  approximate  either  steady-state  or  transient 
solutions  to  the  groundwater  flow  equation: 


K  — 


dh\     3  ( „  dh\     „  dh 


v 


+  :r- \K,=-  \  =  S—  -R* 


dy  J     dz\    z  dzj       s  dt 
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In  this  equation,  Kx,  Ky,  and  Kz  are  the  directional  components  of  the  hydraulic  conductivity 
tensor,  Ss  is  specific  storage,  h  is  hydraulic  head,  and  R*  is  a  general  sink/source  term  which 
establishes  the  volume  of  inflow  to  or  outflow  from  the  system  per  unit  volume  of  aquifer  per 
unit  of  time  (Anderson  &  Woessner,  1992).  The  model  simulates  horizontal  flow  within 
each  layer  and,  although  the  model  is  also  capable  of  simulating  vertical  flow  between 
adjacent  layers,  the  simulation  for  the  EIS/EIR  utilized  only  a  single  layer. 

MICRO-FEM  constitutes  an  integrated  groundwater  modeling  package  developed  in  the 
Netherlands  for  micro  computers  (i.e.,  PCs).  The  current  version  of  this  package  Hemker  and 
van  Elberg,  1995)  can  accommodate  up  to  16  layers  (i.e.,  vertical  discretization).  The 
package  consists  of  multiple  programs:  two  finite  element  mesh  generators,  a  calculation 
module  for  steady  state  flow  and  one  for  transient  flow,  a  combined  pre-  and  post-processor 
called  FeModel,  a  three-dimensional  particle  tracking  program  and  some  additional  utilities. 
It  is  capable  of  modeling  saturated,  single-density  groundwater  flow  in  layered  systems. 

Programs  called  Femodel  (steady-state)  and  FemCat  (transient)  perform  the  calculations  for 
solving  the  flow  equations  by  means  of  finite  element  technique  for  the  horizontal  flow 
components  and  a  finite-difference  scheme  for  flow  between  adjacent  layers.  The 
groundwater  flow  equation  in  matrix  form  is  solved  iteratively  using  successive  over- 
relaxation. 

The  various  parameters  and  associated  values  used  in  the  simulation  are  summarized  in 
Table  CI -4.  The  groundwater  conditions  simulated  and  the  values  of  aquifer  parameters  used 
as  input  were  as  conservative  as  possible  to  determine  the  maximum  decline  in  water  levels. 
Specifically,  the  amount  of  groundwater  available  to  the  pumping  wells  was  restricted  to  the 
volume  stored  in  the  aquifer,  and  it  was  assumed  that  there  was  no  regional  hydraulic 
gradient.  In  addition,  the  value  of  hydraulic  conductivity  used  in  the  simulations  was  the 
highest  available,  and  the  values  of  specific  yield  and  aquifer  thickness  were  the  lowest  of 
their  respective  ranges  of  available  values. 

The  nearest  non-Project  water-supply  well  (with  respect  to  the  Project  wells),  which  serves  as 
a  point  of  reference  for  monitoring  water-level  declines  in  the  western  Chuckwalla  Basin,  is 
located  approximately  12,000  feet  southwest  of  CW-3A  and  approximately  12,350  feet  west- 
southwest  of  CW-4  (Figure  Cl-10).  This  well  has  the  state  well  designation  4S/15E-16  and 
is  used  for  domestic  water  supply.  This  well  is  approximately  400  feet  deep  (Correspondence 
from  Larry  and  Donna  Charpied  to  Tom  Peters,  CH2M  HILL,  1995),  and  based  on  the  depth 
to  static  water  in  a  monitoring  well  located  on  the  same  property,  groundwater  was 
approximately  280  feet  below  the  ground  surface  at  this  location  in  March  1993.  Therefore, 
the  amount  of  water  in  this  supply  well  is  currently  estimated  to  be  at  least  100  feet  because 
there  is  no  record  of  an  increase  in  local  pumping. 
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Appendix  C- 1  Technical  Memorandum 


Project  pumping  was  simulated  to  determine  the  maximum  amount  of  water  level-decline 
that  could  occur  in  Well4S/15E-16  and  two  arbitrary  points  5  miles  south-southeast  and 
10  miles  southeast  from  CW-3A  and  CW-4  to  represent  general  areas  in  the  western 
Chuckwalla  Basin  where  wells  are  located.  The  simulated  conditions  consisted  of  both 
Project  wells  pumping  at  rates  that  result  in  the  maximum  annual  demand  being  achieved 
over  a  1-year  period  of  continuous  pumping  (i.e.,  the  rates  were  reduced  in  each  well  so  that 
when  pumped  continuously  24  hours/day  the  total  amount  pumped  after  1  year  was  equal  to 
the  maximum  annual  demand).  The  results  were  obtained  for  1,  10,  and  100  years,  and  are 
presented  in  Table  Cl-5.  The  results  indicate  the  following: 


<fl 


Table  Cl-5 
Results  of  Approximations  of  Groundwater  Level  Declines 

Pumping  Rates 

Duration  of 

Continuous 

Pumping 

Groundwater  Level  Decline  (feet) 

CW-3A 

CW-4 

Observation1 

5  Miles2 

10 
Miles3 

CW-3A  =  369  gpm 
CW-4  =  416  gpm 

1  year 

18 

22 

<1 

<1 

<1 

10  years 

23 

28 

3 

<1 

<1 

100  years 

38 

42 

14 

8 

3 

'Observation  well  (4S/15E-16)  located  approximately  12,000  feet  southwest  of  CW-3A  and  12,350  feet  west  southwest 

ofCW-4. 

2Arbitrary  location  5  miles  south-southeast  of  CW-3A 

3Arbitrary  location  10  miles  southeast  of  CW-3A 

•  The  maximum  groundwater  level  decline  after  pumping  continuously  at  the  maximum 
demand  rate  for  100  years  is  approximately  14  feet  (i.e.,  less  than  2  inches  per  year)  in 
the  nearest  existing  non-Project  well. 

•  At  distances  of  5  and  10  miles  from  the  Project  wells  (e.g.,  in  the  Lake  Tamarisk 
area),  the  decline  in  groundwater  levels  in  the  Chuckwalla  aquifer  would  be  less  than 
8  and  3  feet,  respectively  over  a  100-year  period. 
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introduction 

Background  of  Project 

The  Eagle  Mountain  Landfill  is  a  proposed  solid  waste  disposal  facility  that  will  receive 
up  to  20,000  tons  per  day  of  nonhazardous,  municipal  solid  waste  from  Southern  California. 
Waste  will  be  transported  to  the  Eagle  Mountain  Landfill  site  primarily  by  rail;  some  waste  from 
local  communities  may  be  trucked  to  the  site,  as  well.  The  facility  will  occupy  a  site  that  was 
formerly  used  by  Kaiser  Steel  for  open-pit  mining  of  iron  ore. 

The  site  is  located  in  an  arid  region  that  receives  about  3  to  4  inches  of  rainfall  per  year. 
The  potential  for  leachate  production  by  the  landfill  was  quantified  by  Dr.  Robert  Ham,  Professor 
of  Civil  Engineering  at  the  University  of  Wisconsin,  Madison,  and  an  internationally  recognized 
authority  on  landfill  decomposition  and  leachate  generation.  Ham's  analysis  shows  no  potential 
for  leachate  production  from  the  landfill  on  a  regular  basis.  Ham  found  that  small  amounts  of 
leachate  may  be  generated  intermittently,  but  this  occasional  leachate  production  will  be  due  to 
precipitation  falling  directly  on  the  leachate  collection  system  or  the  first  layer  of  refuse  during 
filling  operations. 

Although  there  is  no  potential  for  generation  of  substantial  quantities  of  leachate  at  the 
site,  the  landfill  has  been  conservatively  designed  as  though  there  were  such  a  potential.  The 
landfill  will  be  lined  with  a  composite  geomembrane/clay  lining  system  and  leachate 
collection/removal  system.  Added  redundancy  in  the  form  of  a  second  composite  liner  and 
unsaturated  zone  liquid  monitoring  layer  will  be  added  in  the  relatively  flat,  bottom  areas  of  the 
landfill  where  leachate  (if  there  were  any  leachate)  would  accumulate  and  would  be  pumped  out 
of  the  landfill  for  treatment.  A  composite  geomembrane/clay  liner  will  also  be  used  on  side 
slopes.  The  final  cover  system  will  consist  of  a  geomembrane  liner  overlain  by  3  ft  of  earthen 
material. 

An  unsaturated  zone  gas  monitoring  system  will  be  installed  beneath  the  entire  landfill 
footprint.  The  system  will  consist  of  a  series  of  gas  extraction  probes  buried  beneath  the  liner  on 


a  grid  pattern.  Upgradient  and  downgradient  wells  will  track  ground- water  quality  at  the  landfill 
site. 

Purpose  of  Technical  Advisory  Panel 

The  Technical  Advisory  Panel  (TAP)  for  the  Eagle  Mountain  Landfill  was  formed  in 
1992.  The  purpose  of  the  TAP  is  to  advise  the  landfill  owner  (Mine  Reclamation  Corporation) 
and  principal  design  engineer  (GeoSyntec  Consultants)  on  issues  concerning  siting, 
characterization  of  the  site,  characterization  of  the  materials  to  be  used  in  constructing  the 
landfill,  design  of  the  landfill,  design  of  monitoring  systems,  closure  of  the  landfill,  and  other 
technical  issues  concerning  the  landfill. 

The  members  of  the  TAP  include  Dr.  David  E.  Daniel,  who  is  an  authority  on  use  of 
clays  and  other  low-permeability  soils  for  landfill  liners  and  covers,  Dr.  Robert  M.  Koemer,  who 
is  an  authority  on  the  use  of  geosynthetics  in  landfills,  Dr.  Geoffrey  R.  Martin,  who  is  an 
authority  on  seismicity  and  seismic  design  of  earthen  structures,  Dr.  George  Tchobanoglous, 
who  is  an  authority  on  environmental  aspects  of  landfills  and  solid  waste  management,  and  Dr. 
David  Keith  Todd,  who  is  an  authority  on  ground  water  and  ground-water  monitoring. 
Biographical  information  on  these  individuals  is  provided  in  the  Appendix  to  this  report. 

The  TAP  has  been  consulted,  both  individually  and  as  a  group,  during  the  design  process 
to  seek  ideas  and  suggestions.  We  were  asked  to  inform  the  owner  and  designer  of  any  problems 
that  should  be  addressed,  to  let  the  owner  and  designer  know  if  there  are  any  fundamental 
problems  that  would  preclude  the  development  of  the  site  for  a  landfill,  and  to  comment  upon 
draft  and  final  documents  developed  for  the  project. 

The  purpose  of  this  report  is  to  summarize  the  conclusions  and  recommendations  of  the 
TAP  concerning  the  Report  of  Waste  Discharge  (ROWD)  and  supplemental  information  recently 
generated  in  support  of  the  ROWD. 


Evaluation  of  the  Eagle  mountain  landfill  Project 

Adequacy  of  Information  Developed 

The  Eagle  Mountain  Landfill  has  been  extensively  studied  and  characterized.  Particular 
attention  has  been  paid  to  evaluation  of  the  seismicity  of  the  site,  the  potential  for  active  faulting 
at  the  site,  and  the  determination  of  ground- water  conditions  beneath  the  site.  These  studies,  in 
the  opinion  of  the  TAP,  provide  sufficiently  detailed  information  about  the  site  to  enable 
conclusions  to  be  drawn  about  whether  the  site  can  be  safely  developed  for  a  solid  waste  landfill. 

The  analyses  performed  in  support  of  the  landfill  design  (particularly  slope  stability 
analyses)  are  well  documented.  The  design  drawings  and  supporting  documentation  are 
sufficiendy  complete  to  enable  one  to  determine  whether  the  design  is  adequate  and  whether  the 
landfill  can  safely  contain  solid  waste  at  this  site. 

The  monitoring  systems  for  the  site  include  a  vadose  zone  liquid  monitoring  system,  a 
vadose  zone  gas  monitoring  system,  and  a  network  of  ground-water  monitoring  wells.  The 
design  of  the  gas  and  liquid  sampling  points,  and  location  of  sampling  points,  are  presented  in 
sufficient  detail  to  enable  one  to  assess  whether  these  systems  will  serve  their  intended  purpose. 
The  ground  water  at  the  site  has  been  characterized  in  sufficient  detail  to  evaluate  whether  the 
site  can  be  adequately  monitored. 

In  short,  the  TAP  feels  that  the  site  has  been  characterized  sufficiently,  and  the  design 
documented  with  adequate  detail,  to  permit  a  rigorous  and  thorough  evaluation  of  the  suitability 
of  the  site  and  proposed  landfill.  We  do  not  feel  that  further  information  is  needed  to  draw 
conclusions  about  the  technical  suitability  and  safety  of  this  site  or  the  proposed  landfill. 

Suitability  of  the  Site  for  a  Landfill 

Based  upon  the  information  examined  by  the  TAP,  the  proposed  site  appears  to  be  nearly 
ideal  for  a  solid  waste  landfill.  The  reasons  why  this  site  is  considered  to  be  nearly  ideal  are 
summarized  as  follows: 


•  The  facility  will  be  located  in  an  arid  region  where  there  is  essentially  no  potential  for 
sustained  production  of  leachate  —  the  fact  that  there  will  be  no  sustained  production  of 
leachate  makes  the  design  of  engineering  systems  that  will  safely  protect  ground  water 
relatively  simple  and  straight-forward. 

•  Transportation  systems  will  be  constructed  that  will  provide  access  to  major  population 
centers  —  the  landfill  will  serve  a  large  and  important  population  base  in  southern 
California  and  will  have  the  capability  of  serving  the  local  community,  as  well. 

•  The  size  of  the  facility  offers  advantages  of  scale,  which  are  important  not  only  in  terms 
of  economics  but  also  in  a  technical  sense  because  on  large  landfill  projects  it  becomes 
possible  to  perform  very  thorough  and  detailed  site  characterization  studies,  design 
analyses,  construction  inspection,  and  monitoring.  Also,  it  is  much  more  feasible  to 
manage  landfill  gas  efficiently  at  a  large  landfill  than  a  small  one.  It  is  the  experience 
of  the  TAP  members  that  on  small  landfill  projects,  the  overall  quality  of  site 
characterization,  design,  and  construction  inspection  is  not  on  a  par  with  that  of  large, 
sophisticated  projects  such  as  Eagle  Mountain. 

•  From  information  reviewed  by  the  TAP,  the  site  appears  to  be  free  from  any  major 
geologic  hazards,  including  historic  landslides  and  active  faults. 

•  The  development  of  the  site  will  lead  to  reclamation  of  lands  that  have  been  altered 
from  mining  operations  —  the  TAP  applauds  efforts  that  result  in  restoration  of  mined- 
out  lands  and  productive  use  of  by-product  materials  such  as  tailings. 

•  The  sparse  population  in  the  surrounding  area  is  ideal  for  minimizing  aesthetic  impacts 
upon  neighbors. 

No  significant  negative  aspects  of  the  site  were  identified  by  the  TAP.  The  extremely 
low  rainfall  at  the  site  (and  attendant  lack  of  production  of  leachate),  coupled  with  effective 
leachate  management  systems  within  the  landfill,  preclude  any  reasonable  probability  of  adverse 
impact  upon  ground  water  at  the  site. 
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Based  upon  the  technical  attributes  just  discussed,  the  TAP  members  fully  endorse  the 
proposed  site  for  a  landfill. 

Design  of  the  Landfill 

The  landfill  is  expected  to  produce  essentially  no  leachate.  Once  a  single  layer  of  solid 
waste  covers  the  leachate  collection  system,  there  should  be  virtually  no  further  opportunity  for 
leachate  production.  Thus,  the  liner  and  leachate  collection  systems  represent  redundant 
safeguards  that  in  all  probability  will  not  be  challenged  to  serve  their  intended  purpose. 
Nevertheless,  the  liner  and  leachate  collection  systems  have  been  designed  using  state-of-the-art 
materials  and  design  concepts  to  collect  and  remove  leachate  in  quantities  that  far  exceed  the 
amounts  of  leachate  that  are  anticipated. 

A  cross-sectional  sketch  of  the  liner  and  cover  systems  is  presented  on  Figure  1,  and  the 
characteristics  of  the  various  materials  that  will  comprise  these  systems  is  shown  on  Figure  2. 
Primary  Leachate  Collection  Laver 

The  primary  leachate  collection  layer  consists  of  a  minimum  18-in.-thick  layer  of  gravel 
(maximum  particle  size  of  1.5  in.)  on  the  base  of  the  landfill  and  a  variable  but  much  thicker 
layer  of  gravel  on  the  landfill  side  slopes.  On  the  side  slopes,  the  thickness  of  the  primary 
leachate  collection  layer  increases  with  depth  (Figure  1)  to  maintain  stable  slopes  during 
construction.  The  leachate  collection  layer  will  have  a  hydraulic  conductivity  >  1  cm/s  on  the 
base  and  >  0.01  cm/s  on  the  side  slopes.  A  material  with  a  lower  hydraulic  conductivity  can  be 
used  on  the  relatively  steep  side  slopes  because  gravity  will  tend  to  drive  leachate  down-gradient 
much  more  easily  on  slopes  than  on  the  base  of  the  landfill. 

The  leachate  collection  layer  is  both  thicker  and  higher  in  hydraulic  conductivity  than 
many  leachate  collection  layers  at  landfills  located  in  far  more  humid  regions.  The  leachate 
collection  layer  has  been  designed  conservatively  —  it  should  be  capable  of  handling  leachate 
quantities  far  in  excess  of  the  amount  expected  at  the  Eagle  Mountain  Landfill. 


The  use  of  drainage  corridor  gravel,  rather  than  the  perforated  pipes  that  are  commonly 
used  in  landfills,  is  applauded.  The  gravel  should  be  fully  capable  of  conveying  quantities  of 
liquid  far  in  excess  of  the  volume  of  liquid  that  is  anticipated,  and  the  gravel  has  no  risk  of 
deteriorating  or  crushing  over  time. 

On  the  base  of  the  landfill,  the  primary  leachate  collection  layer  will  be  overlain  by  an 
18-in.-thick  protection  layer  composed  of  processed  overburden  that  has  a  hydraulic  conductivity 
>  1  x  10"4  cm/s.  The  protection  layer  provides  assurance  that  underlying  layers  (including  the 
leachate  collection  layer  and  primary  liner)  will  not  be  damaged  by  waste  or  construction 
equipment.  The  requirement  that  the  hydraulic  conductivity  be  >  1  x  10"4  cm/s  should  ensure 
that  the  protection  layer  does  not  significantly  impede  downward  migration  of  leachate  into  the 
underlying  leachate  collection  layer.  The  thick,  granular  leachate  collection  layer  on  the  side 
slopes  has  more  than  adequate  drainage  capacity  and  is  thick  enough  in  its  own  right  to  serve  as  a 
protection  layer  for  the  underlying  liner  system. 

The  base  of  the  leachate  collection  layer  is  separated  from  the  underlying  primary 
geomembrane  liner  with  a  16  oz/yd2  nonwoven  geotextile,  which  serves  as  a  "cushion"  to  protect 
the  geomembrane  from  puncture.  This  nonwoven  geotextile  should  be  more  than  adequate  to 
protect  the  underlying  geomembrane  from  puncture  by  the  stones  (up  to  1.5  in.  in  diameter) 
contained  within  the  primary  leachate  collection  layer. 
Primary  Composite  Liner 

The  primary  liner  is  a  composite  geomembrane/clay  liner  on  both  side  slopes  and  the 
base  of  the  landfill. 

Base  of  Landfill.  The  composite  liner  on  the  base  consists  of  an  80-mil  textured  (both 
sides)  high  density  polyethylene  (HDPE)  geomembrane  underlain  by  24  in.  of  compacted,  low- 
permeability  (k  <  1  x  10"7  cm/s)  soil.  The  geomembrane  component  of  the  primary  composite 
liner  should  contain  nearly  all  the  leachate  that  comes  into  contact  with  it,  except  at  isolated 
locations  containing  a  small  imperfection  in  the  geomembrane  (for  instance,  a  slight  flaw  in  a 
welded  seam).  The  low-permeability  compacted  soil  liner  serves  to  greatly  restrict  downward 


movement  of  liquid  through  any  imperfections  in  the  geomembrane.  Together,  a  geomembrane 
and  low-permeability  soil  layer  form  a  composite  liner,  which  is  the  best  available  type  of  liner 
for  landfills. 

Side  Slopes.  The  composite  liner  on  the  side  slopes  consists  of  an  80-mil  HDPE 
geomembrane  (textured  on  bottom,  smooth  on  top)  overlying  a  geosynthetic  clay  liner  (GCL). 
The  GCL  will  be  the  type  that  contains  a  layer  of  bentonite  mixed  with  an  adhesive  and  attached 
to  a  sheet  of  HDPE.  Thus,  the  side-slope  liner  will  consist  of  an  80-mil  HDPE  liner  that  is 
underlain  by  the  bentonite  component  of  the  GCL,  which  in  turn  is  underlain  by  the  HDPE 
component  of  the  GCL.  In  effect,  the  side-slope  liner  is  a  three-component  composite  liner. 

A  GCL  is  preferred  to  compacted  soil  because  compacted  soil  liners  must  be  placed  and 
compacted  at  relatively  high  water  contents:  on  side  slopes,  the  wet  soil  liner  would  not  be  as 
stable  as  the  dry  GCL.  Further,  properly  placing  and  compacting  soil  liners  on  relatively  steep 
side  slopes,  such  as  those  at  the  Eagle  Mountain  site,  is  not  practical.  The  GCL  should  provide 
more  than  adequate  protection  from  release  of  leachate  through  any  imperfections  in  the  primary 
geomembrane  liner  located  on  side  slopes. 

One  of  the  TAP  members,  Dr.  David  Daniel,  has  worked  with  the  design  engineer  to 
develop  appropriate  criteria  for  the  GCL  and  to  check  assumptions  and  design  parameters 
employed  for  the  GCL.  Dr.  Daniel  is  in  full  concurrence  with  the  proposed  use  of  a  GCL  at  the 
Eagle  Mountain  Landfill. 

It  is  appropriate  that  the  designer  has  used  a  primary  geomembrane  on  side  slopes  that  is 
textured  on  the  base  but  smooth  on  top.  Leaving  the  upper  surface  of  the  geomembrane  smooth 
should  minimize  the  possibility  of  undesirable  shearing  stresses  being  transmitted  to  the  liner 
system.  Also,  the  bentonite  component  of  the  GCL  will  be  sandwiched  between  two 
geomembranes,  which  should  ensure  that  the  bentonite  remains  dry  and  strong,  except  at  those 
very  limited  areas  where  there  is  an  imperfection  in  the  overlying  or  underlying  geomembrane. 
The  designer  has  carefully  considered  all  possible  mechanisms  by  which  the  bentonite 
component  of  the  GCL  could  absorb  moisture,  and  the  TAP  is  in  agreement  with  the  conclusion 


drawn  by  the  design  team  that  the  bentonite  sandwiched  between  two  geomembranes  should  stay 
dry  over  most  of  the  area  of  the  landfill. 

On  the  side  slopes,  the  geomembrane  component  will  be  placed  on  foundation  soil.  The 
subgrade  will  not  contain  stones  larger  than  0.4  in.  to  ensure  that  there  is  virtually  no  danger  of 
the  geomembrane  component  of  the  GCL  becoming  punctured  by  stones. 
Unsaturated  Zone  Liquid  Monitoring  Laver 

On  the  base  areas  of  the  landfill,  a  12-in. -thick  layer  of  gravel  with  a  hydraulic 
conductivity  >  0.1  cm/s  will  underlie  the  low-permeability  soil  liner  component  of  the  primary 
liner.  The  unsaturated  zone  liquid  monitoring  layer  is  of  more  than  adequate  thickness  and 
hydraulic  conductivity  to  serve  its  intended  purpose.  The  probability  of  any  leachate  being 
detected  in  this  layer  is  very  low.  However,  water  that  is  squeezed  out  of  the  overlying 
compacted  soil  liner  as  waste  is  placed  above  the  liner  will  drain  into  the  unsaturated  zone  liquid 
monitoring  layer.  Within  a  few  years  after  a  landfill  cell  is  filled,  the  consolidation  process  in  the 
soil  liner  should  cease,  and  flow  rates  within  the  unsaturated  zone  liquid  monitoring  layer  should 
progressively  decrease. 

The  TAP  applauds  the  designers  for  including  this  unsaturated  zone  liquid  monitoring 
layer,  and  the  underlying  secondary  liner,  which  represent  extra  components  beyond  those 
required  by  federal  law  for  solid  waste  landfills.  The  unsaturated  zone  liquid  monitoring  layer 
provides  further  redundancy  and  safety  in  the  most  critical  area  of  the  landfill  (i.e.,  the  base, 
where  any  leachate  that  is  generated  would  tend  to  flow  and  accumulate  prior  to  removal). 
Secondary  Composite  Liner 

On  the  base  areas  of  the  landfill,  a  composite  liner  will  underlie  the  unsaturated  zone 
liquid  monitoring  layer.  The  composite  liner  will  consist  of  an  80-mil  textured  (both  sides) 
HDPE  liner  on  top  of  a  GCL  (bentonite  component  facing  upward,  geomembrane  component 
facing  downward).  The  geomembrane  component  of  the  GCL  will  also  be  textured  on  both 
sides.  This  liner  is  a  three-component  composite  liner.  The  composite  liner  is  expected  to  serve 
its  intended  purpose  very  well. 


Final  Cover  System 

The  final  cover  system  will  consist  from  top  to  bottom  of  (1)  a  24-in.-thick  erosion  layer 
formed  from  processed  overburden  or  excavated  bedrock;  (2)  a  12-in.-thick  protection  layer 
(maximum  particle  size  of  1.5  in.);  (3)  a  12  oz/yd2  nonwoven  geotextile  cushion;  (4)  a  40-mil 
very  low  density  polyethylene  (VLDPE)  geomembrane;  and  (5)  a  foundation  layer.  Because  the 
region  is  so  dry,  granular  soil  is  the  only  feasible  material  to  use  for  the  erosion  layer.  The 
protection  layer  and  geotextile  should  provide  adequate  puncture  protection  for  the  underlying 
geomembrane.  The  VLDPE  geomembrane  is  a  good  choice  for  the  final  cover  —  the  VLDPE 
has  excellent  elongation  properties  and  should  be  able  to  stretch  without  tearing  in  areas  where 
localized  differential  settlement  occurs.  A  clay  layer  is  not  included  within  the  final  cover,  but 
clay  would  be  pointless  considering  the  dryness  of  the  site. 

The  TAP  strongly  believes  that  the  final  cover  design  is  appropriate  for  the  conditions  at 
the  site. 
Slope  Stability  Analyses 

The  stability  of  slopes  was  identified  by  the  TAP  as  a  critical  issue  very  early  in  the  TAP 
review  process.  The  design  engineer  has  performed  extensive  and  sophisticated  studies  aimed  at 
(1)  characterizing  the  strength  properties  of  all  relevant  materials  and  interfaces;  (2)  analyzing 
the  factor  of  safety  under  static  conditions;  (3)  determining  appropriate  seismic  inputs  for 
analysis;  and  (4)  analyzing  the  stability  of  the  landfill  under  seismic  loading. 

The  slope  stability  work  covered  a  broad  range  of  analyses  (both  two-  and  three- 
dimensional  analyses),  a  range  of  loading  conditions  (short-term,  long-term,  and  seismic 
conditions),  and  a  range  of  construction  stages  (from  open,  just-constructed  cells  to  closed 
landfill).  The  analyses  were  performed  for  a  range  of  seismic  events.  An  extensive  laboratory 
test  program  provided  critical  information.  The  analyses  go  well  beyond  the  minimum  state  and 
federal  requirements  and  represent  one  of  the  most  sophisticated  and  thorough  slope  stability 
analysis  programs  ever  undertaken  for  a  landfill. 
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The  TAP  has  not  reviewed  the  analyses  in  detail,  but  several  members  have  evaluated 
various  facets  of  the  analysis  procedures  and  assumptions.  No  flaws  in  the  analyses  or 
assumptions  have  been  identified.  It  is  the  TAP's  understanding  that  a  detailed  review  of  the 
slope  stability  analyses  was  performed  by  the  California  Department  of  Water  Resources.  Also, 
one  of  the  TAP  members,  Dr.  Geoffrey  Martin,  was  closely  involved  in  characterizing  the 
appropriate  seismic  inputs  for  the  seismic  stability  analyses. 

The  TAP  has  no  reason  to  doubt  the  conclusion  of  the  designers  that  the  slopes  should 
remain  stable  under  static  conditions  and  should  only  undergo  tolerable,  relatively  small 
deformations  under  design  seismic  loading  conditions.  The  owner  of  the  landfill  has  retained 
one  of  the  world's  most  knowledgeable  and  capable  landfill  design  firms,  and  within  that  firm, 
they  have  committed  several  of  their  best  engineers  to  extensive  study  of  the  slope  stability  issue. 
The  owner  and  designer  obviously  took  the  question  of  slope  stability  very  seriously,  and,  from 
the  information  provided  us,  appear  to  have  adequately  and  properly  addressed  questions 
concerning  slope  stability.  The  TAP  believes  that  in  terms  of  laboratory  testing  and  design 
analyses,  no  more  could  have  been  done  to  ensure  that  slopes  are  stable. 
Monitoring 

Five  types  of  monitoring  systems  are  planned  for  the  site:  (1)  a  vadose  zone  liquid 
monitoring  system;  (2)  a  vadose  zone  gas  monitoring  system;  (3)  a  surface-water  monitoring 
system;  (4)  a  ground-water  monitoring  system;  and  (5)  a  perimeter  gas  monitoring  system. 
These  five  systems  are  sketched  on  Figure  3  and  are  discussed  individually  below.  Extensive  air 
quality  monitoring  is  also  planned,  but  review  of  the  air  monitoring  was  beyond  the  scope  of  the 
TAP. 

Vadose  Zone  Liquid  Monitoring  System.  The  vadose  zone  liquid  monitoring  system  will 
consist  of  a  12-in.-thick  layer  of  processed  overburden  or  coarse  tailings  having  a  hydraulic 
conductivity  of  0. 1  cm/s  or  greater,  and  underlain  by  a  geomembrane/GCL  composite  liner. 
Pipes  will  be  used  to  pump  any  free  liquid  that  occurs  in  the  vadose  zone  liquid  monitoring 
system  out  of  the  system.   The  vadose  zone  liquid  monitoring  system  will  be  located  directly 
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beneath  the  bottom  composite  liner  (Figure  3),  which  is  the  only  portion  of  the  landfill  where  it  is 
physically  possible  for  liquids  to  accumulate. 

Vadose  Zone  Gas  Monitoring  System.  The  vadose  zone  gas  monitoring  system  will 
consist  of  gas  monitoring  probes  installed  at  discrete  locations  beneath  the  landfill  liner  system 
(Figure  3).  Each  probe  will  consist  of  a  10-ft-long  section  of  slotted  pipe  that  has  a  nominal 
outside  diameter  of  1  in.  Solid  pipes  will  be  connected  to  monitoring  stations  outside  at  the 
ground  surface.  The  probes  will  be  located  on  a  grid,  approximately  660  ft  in  width,  throughout 
the  entire  landfill.  The  ROWD  contains  a  detailed  plan  for  sampling  the  gas  probes  and  for 
analyzing  the  gas  samples. 

The  TAP  is  pleased  to  see  that  a  vadose  zone  gas  monitoring  system  has  been 
incorporated  in  the  landfill  design.  Although  such  a  system  probably  is  not  needed  (given  the 
dryness  and  remoteness  of  the  site),  the  system  adds  another  level  of  assurance  that  the  landfill 
has  been  designed  and  will  be  operated  to  protect  the  subsurface  environment 

Surface-Water  Monitoring  System.  A  surface-water  monitoring  system  will  be  used  to 
monitor  the  quality  of  surface  water  in  the  vicinity  of  the  landfill.  Nine  surface-water  monitoring 
points  will  be  installed  along  natural  and  man-made  drainage  courses.  Five  of  the  nine 
monitoring  points  will  be  used  for  background  monitoring.  Although  the  risk  of  impacts  to 
surface  water  is  remote,  it  is  prudent  and  appropriate  that  the  quality  of  the  surface  water  be 
determined. 

Ground-Water  Monitoring  System.  The  ground-water  monitoring  system  for  the  Eagle 
Mountain  Landfill  will  consist  of  27  downgradient  point-of-compliance  monitoring  wells  and  9 
upgradient  background  monitoring  wells.  The  wells  will  consist  of  6-in.-diameter  stainless  steel 
screens  surrounded  by  a  sand  filter  pack.  The  screens  will  be  50  to  90  ft  long  and  will  be 
installed  with  the  top  of  the  screen  located  about  10  ft  below  the  current  water  table  position  to 
minimize  corrosion  potential.  The  TAP  does  not  see  any  problem  with  placement  of  the 
screened  sections  of  monitoring  wells  below  the  water  table,  as  proposed. 
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The  fractured  bedrock  aquifer  beneath  the  site  has  been  extensively  investigated  by  test 
drilling,  core  analyses,  and  test  pumping  of  wells.  As  a  result,  the  TAP  members  strongly 
believe  that  the  fractured  bedrock  can  be  treated  as  an  ordinary  porous  medium  (because  the 
spacing  of  fractures  is  small  compared  to  depth  of  ground  water)  and  that  the  aquifer  can  be 
safely  and  adequately  monitored. 

The  rationale  for  placement  of  ground- water  monitoring  wells  was  reviewed  in  detail  by 
Dr.  David  K.  Todd  of  the  TAP  and  was  found  to  be  sound.  The  key  elements  of  the  ground- 
water monitoring  program  are  as  follows.  Each  well  will  be  screened  in  the  uppermost  saturated 
zone  beneath  the  project  site.  Point-of-compliance  monitoring  wells  will  be  placed  at  the 
downgradient  boundary  of  the  landfill  at  locations  designed  to  monitor  ground  water  that  has 
flowed:  (i)  beneath  each  of  ten  leachate  collection  systems  sumps  included  in  the  landfill  design; 
(ii)  beneath  natural  canyons  within  the  landfill  footprint;  and  (iii)  along  the  alignment  of  the 
steeply-dipping,  non-active  bedrock  faults  of  the  site. 

It  can  always  be  argued  that  no  matter  how  many  ground-water  monitoring  wells  are 
proposed,  that  more  wells  would  provide  useful  information.  However,  at  this  site,  the 
potentiometric  surface  is  comparatively  smooth,  the  monitoring  requirements  are  fairly 
straightforward,  and  the  risk  of  ground-water  contamination  is  extremely  remote.  The  TAP 
members  feel  that  the  proposed  ground-water  monitoring  system  is  more  than  adequate  to  detect 
any  unforeseen  problems  with  ground- water  contamination  that  might  develop  at  this  site. 

Perimeter  Gas  Monitoring  System.  Both  shallow  and  deep  gas  monitoring  probes  will  be 
installed  around  the  perimeter  of  the  landfill  (Figure  3).  The  shallow  probes  will  be  10  ft  deep. 
Additional  probes  will  be  installed  at  various  depths,  which  will  depend  upon  the  maximum 
depth  of  waste  within  1,000  ft  of  the  probe.  At  a  given  sampling  point,  the  deepest  perimeter  gas 
monitoring  probe  will  be  embedded  to  a  depth  equal  to  the  maximum  depth  of  waste  found 
within  1,000  feet  of  the  probe  location.  The  TAP  believes  that  this  system  is  more  than  adequate 
to  monitor  soil  gas  at  the  perimeter  of  the  site. 
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Tunnels 

A  series  of  interconnected  tunnels  was  excavated  from  1966  to  1972,  during  operation  of 
the  Kaiser  Eagle  Mountain  Mine.  The  tunnels  underlie  the  landfill  footprint  in  the  southeastern 
portion  of  Phase  2  of  the  Eagle  Mountain  Landfill.  There  are  two  issues:  (1)  will  the  added 
stresses  from  the  landfill  cause  significant  deformation  or  collapse  of  any  of  the  tunnels,  and  (2) 
will  any  operations  to  strengthen  the  tunnels  disrupt  or  displace  the  California  leaf-nosed  bat, 
which  is  apparently  present  in  some  or  all  of  the  tunnels?  The  designer  has  considered  the 
stresses  imposed  on  the  tunnel,  and  the  ability  of  the  hard  rock  around  the  tunnels  to  arch  stresses 
around  the  openings.  The  designer's  conclusion  that  no  strengthening  of  the  tunnel  is  needed  so 
long  as  there  are  at  least  2  tunnel  diameters  (about  25  ft)  of  rock  overlying  the  tunnel  seems 
reasonable.  Strengthening  of  the  tunnels  will  be  required  only  near  the  portals  of  the  tunnels. 
The  actual  procedure  to  deal  with  strengthening  the  portals  will  depend  on  whether  the  bats  are 
still  present  at  the  time  that  the  work  would  be  done.  Waiting  to  see  what  the  actual  conditions 
are  before  making  a  final  decision  about  how  to  strengthen  the  portals  seems  wise  at  this  point. 

Summary  and  conclusions 

The  proposed  Eagle  Mountain  Landfill  will  be  one  of  the  largest  and  most  sophisticated 
nonhazardous,  solid  waste  landfills  anywhere  in  the  world.  The  information  provided  to  the 
Technical  Advisory  Panel  (TAP)  concerning  the  landfill  is  extensive  and  detailed.  While  it  has 
not  been  possible  for  the  members  of  the  TAP  to  study  each  and  every  detail  of  the  Report  of 
Waste  Discharge  (ROWD)  and  supporting  documents,  we  have  studied  the  documents  in 
sufficient  detail  to  determine  (1)  whether  enough  information  has  been  assembled  to  draw 
informed  conclusions  about  the  site  and  the  landfill,  (2)  whether  there  are  any  fundamental  flaws 
in  the  site  or  landfill  design  that  should  preclude  using  the  site  for  a  landfill,  and  (3)  whether  the 
landfill  can  safely  contain  waste  without  significant  risk  of  damage  to  ground  water  or  subsoils  at 
the  site.  In  addition  to  the  overall  studies  by  the  TAP  indicated  above,  the  individual  members  of 
the  TAP  have  investigated  discrete  components  of  the  landfill  design  in  more  detail,  including: 
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•  Dr.  David  Todd  —  ground-water  flow  system  and  ground-water  monitoring  network 

•  Dr.  David  Daniel  —  liner  system  components 

•  Dr.  Geoffrey  Martin  —  seismic  stability  of  the  landfill. 

The  TAP  members  feel  that  the  site  has  been  adequately  characterized  to  determine 
whether  it  is  suitable  for  a  landfill.  The  TAP  members  believe  that  the  site  is  nearly  ideal  for  a 
landfill.  The  low  rainfall  at  the  site  makes  it  virtually  impossible  for  leachate  to  be  produced  on 
a  sustained  basis,  and  the  landfill  will  lead  to  reclaiming  of  waste  by-products  and  mined-out 
land.  Geologic  hazards,  including  surface  faulting,  appear  to  be  nil  at  the  site.  Ground-water 
conditions  have  been  defined  and  the  ground  water  can  be  monitored  properly.  The  TAP  could 
identify  no  technical  reason  why  the  site  could  or  should  not  be  developed  for  a  landfill.  To  the 
contrary,  the  site  has  numerous  attributes  that  make  it  an  excellent  choice  for  a  solid  waste 
landfill. 

The  design  of  the  landfill  is  in  all  respects  state  of  the  art.  The  designers  have  used  a 
double  composite  liner  on  the  base  of  the  landfill  and  a  triple-component  composite  liner  on  side 
slopes.  Drainage  layers  that  should  be  able  to  handle  quantities  of  leachate  that  are  far  in  excess 
of  those  that  could  reasonably  be  anticipated  at  the  site  have  been  designed.  Exhaustive  studies 
of  strength  properties,  and  interfacial  strength  properties,  as  well  as  slope  stability  analyses,  have 
been  performed  in  an  effort  to  provide  assurance  that  slopes  will  be  stable.  The  TAP  feels  that 
the  design  is  just  about  as  safe  as  it  possibly  could  be.  The  TAP  cannot  envision  any  further 
analyses  to  perform  or  technical  attributes  that  the  designers  could  add  to  significantly  enhance 
the  waste  containment  capabilities  of  the  landfill.  Should  this  landfill  be  permitted  and 
constructed,  the  waste  containment  system  at  the  Eagle  Mountain  Landfill  will  likely  become  a 
benchmark  and  a  standard  by  which  other  landfills  in  California  and  neighboring  states  will  be 
judged. 

The  monitoring  systems  at  the  Eagle  Mountain  Landfill  are  designed  to  monitor 
essentially  everything  worth  monitoring:  liquid  in  the  vadose  zone  beneath  the  primary  liner  in 
the  base  of  the  landfill  (where  leachate  would  accumulate,  if  any  leachate  is  generated),  soil  gas 
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beneath  the  entire  landfill  area  (in  case  there  are  unexpected  releases  of  landfill  gas),  ground 
water  beneath  the  site,  and  surface  water.  The  TAP  feels  that  the  monitoring  plan  is  adequate 
and  has  no  suggestions  that  would  materially  improve  the  monitoring  program  at  the  site. 

In  summary,  the  proposed  Eagle  Mountain  Landfill  is  located  at  an  arid  site  with  virtually 
no  potential  for  prolonged  generation  of  leachate.  The  landfill  has  been  designed  to  contain  and 
remove  any  leachate  that  is  generated  and  to  monitor  the  site  for  any  unforeseen  releases  of  gases 
or  liquids  into  the  vadose  zone,  ground  water,  or  surface  water.  The  members  of  the  TAP  have 
been  able  to  identify  no  significant  flaws  in  site  characterization,  design  of  the  landfill,  or  design 
of  monitoring  systems.  The  TAP  feels  that  the  designers  have  done  essentially  all  that  is 
humanly  possible  to  make  this  a  safe  landfill  that  will  be  protective  of  ground  water,  surface 
water,  and  the  underlying  and  surrounding  environment.  Given  the  favorable  site  conditions, 
sophisticated  waste  containment  systems,  and  elaborate  monitoring  systems,  the  proposed  Eagle 
Mountain  Landfill  could  well  become  one  of  the  world's  safest  landfills  and  a  model  for  others  to 
emulate. 


V 
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appendix 

brief  biographical  sketches  of  members  of  the 
Technical  advisory  Panel 

David  E.  Daniel  is  the  L.B.  Meaders  Professor  of  Civil  Engineering,  University  of  Texas, 
Austin,  Texas.  Dr.  Daniel  received  his  Ph.D.  in  civil  engineering  at  the  University  of  Texas  in 
1980  and  has  focused  most  of  his  work  on  compacted  clay  liners  and  geosynthetic  clay  liners 
used  for  landfill  liners  and  covers.  He  edited  the  book  Geotechnical  Practice  for  Waste 
Disposal,  has  taught  in  nearly  100  continuing  education  courses  (including  more  than  25 
sponsored  by  the  U.S.  EPA)  dealing  with  design  and  construction  of  landfills,  co-authored  the 
EPA's  technical  guidance  document  Quality  Assurance  and  Quality  Control  for  Waste 
Containment  Facilities,  and  is  currently  Editor-in-Chief  of  the  American  Society  of  Civil 
Engineer's  Journal  of  Geotechnical  Engineering.  Dr.  Daniel  served  as  chairman  of  the  TAP  in 
coordinating  preparation  of  this  report. 

Geoffrey  R.  Martin  is  a  Professor  of  Civil  Engineering  and  Assistant  Director 
[Engineering  Applications]  of  the  Southern  California  Earthquake  Center,  University  of  Southern 
California,  Los  Angeles,  California.  Dr.  Martin  received  his  Ph.D.  in  civil  engineering  at  the 
University  of  California  at  Berkeley  in  1965.  Following  a  12-year  career  as  a  Professor  of  Civil 
Engineering  at  the  University  of  Auckland,  New  Zealand,  he  joined  the  Earth  Technology 
Corporation  in  Long  Beach,  California,  in  1977  as  Manager  of  Earthquake  Engineering  and  in 
1980  became  Vice  President  for  Engineering.  In  1990,  Dr.  Martin  joined  the  University  of 
Southern  California  and  focused  his  efforts  on  seismic  evaluation  of  sites  and  seismic  design  of 
structures,  landfills,  and  foundations.  Dr.  Martin  has  performed  seismic  hazard  and  design 
studies  for  the  Puente  Hills,  Calabasas,  Scholl  Canyon,  and  Spadra  Landfills  of  the  Los  Angeles 
County  Sanitation  Districts  and  has  studied  the  seismic  response  of  the  Operating  Industries  Inc. 
(OH)  landfill  in  Los  Angeles,  the  Bee  Canyon  Landfill  in  Orange  County,  and  extensions  to  the 
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Puente  Hills  Landfill.  Dr.  Martin  has  performed  detailed  investigations  of  the  seismicity  of  the 
Eagle  Mountain  Landfill  site. 

Robert  M.  Koerner  is  the  R.  L.  Bowman  Professor  of  Civil  Engineering  and  Director  of 
the  Geosynthetic  Research  Institute  (GRI),  Drexel  University,  Philadelphia.  Dr.  Koerner 
received  his  Ph.D.  from  Duke  University  and  for  the  past  10  years  has  directed  GRI,  which  is  the 
world's  largest  government-  and  industry-funded  research  and  development  institute  dedicated  to 
geosynthetic  materials.  The  majority  of  GRI's  work  relates  to  landfills.  Dr.  Koerner  authored 
the  widely-used  textbook  Designing  with  Geosynthetics,  has  taught  in  over  200  continuing 
education  courses  on  design  and  testing  of  geosynthetic  materials  (including  more  than  25 
courses  sponsored  by  the  U.S.  EPA),  has  developed  industry-accepted  standards  for  testing 
geosynthetic  materials  (published  as  GRI  test  methods),  and  has  co-authored  the  EPA's  technical 
guidance  document  Quality  Assurance  and  Quality  Control  for  Waste  Containment  Facilities  as 
well  as  EPA's  geosynthetic  design  guidance  manual  for  landfill  cells  and  surface  impoundments. 

George  Tchobanoglous  is  a  Professor  of  Environmental  Engineering,  University  of 
California  at  Davis.  Dr.  Tchobanoglous  received  his  Ph.D.  from  Stanford  University  in  1969  and 
has  been  authored  6  textbooks  used  in  more  than  200  colleges  and  universities  in  the  subject 
areas  of  solid  waste  management,  environmental  engineering,  wastewater  treatment,  water 
quality,  and  the  collection  and  pumping  of  wastewater.  His  work  on  solid  waste  management 
has  won  particular  acclaim,  and  he  has  extensive  experience  with  landfills  throughout  California 
and  the  nation.  He  is  a  past  president  of  the  Association  of  Environmental  Engineering 
Professors  and  a  past  Member  of  the  California  Waste  Management  Board.  Dr.  Tchobanoglous 
wrote  the  widely  used  and  often  cited  book  Integrated  Solid  Waste  Management,  Engineering 
Principles  and  Management  Issues. 

David  Keith  Todd  is  President  of  David  Keith  Todd  Consulting  Engineers,  Inc., 
Berkeley,  California,  and  Professor  Emeritus  of  Civil  Engineering  at  the  University  of  California, 
Berkeley.  Dr.  Todd  received  his  Ph.D.  in  civil  engineering  from  the  University  of  California, 
Berkeley,  California,  and  began  a  career  of  teaching  and  research  at  Berkeley  immediately 
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thereafter.  In  1978  Dr.  Todd  formed  his  consulting  firm,  which  specializes  in  ground-water 
resources  planning,  development,  management,  and  protection.  He  has  worked  on  hundreds  of 
ground-water  projects  throughout  the  world  and  has  written  more  than  1 15  technical  publications 
in  the  field  of  hydrology  and  ground-water  resources.  He  authored  one  of  the  most  widely  used 
books  on  ground  water,  Groundwater  Hydrology.  In  addition,  Dr.  Todd  edited  The  Water 
Encyclopedia  and  Polluted  Groundwater.  Dr.  Todd  has  worked  closely  with  the  owner  and 
designer  in  evaluating  ground-water  conditions  beneath  and  around  the  Eagle  Mountain  Landfill, 
in  determining  whether  the  ground  water  can  be  adequately  monitored,  and  in  evaluating 
requirements  for  ground- water  monitoring  wells. 
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ENGINEERED  GROUND- WATER  PROTECTION  SYSTEMS 

EAGLE  MOUNTAIN  LANDFILL 

by 
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Description  of  Systems 

The  Eagle  Mountain  Landfill  will  include  engineered  systems  for  the  containment 
and  collection  of  the  by-products  of  municipal  solid  waste  (MSW)  decomposition;  these 
by-products  are  leachate  and  landfill  gas.  The  systems  designed  for  the  Eagle  Mountain 
Landfill  are  in  full  compliance  with  State  and  Federal  solid  waste  regulatory 
requirements.  In  fact,  the  systems  proposed  for  the  Eagle  Mountain  Landfill,  when 
constructed,  will  be  more  extensive  and  more  protective  of  ground  water  than  the 
systems  currently  in  use  at  any  Class  III  landfill  in  the  State. 

A  Report  of  Waste  Discharge  (ROWD)  for  the  first  four  phases  of  development 
of  the  Eagle  Mountain  Landfill  was  prepared  in  1992,  with  two  supplements  in  1993. 
These  documents  contain  detailed  information  on  the  design  of  the  engineered  systems 
for  the  landfill.  The  development  of  a  ROWD  for  Phase  5  of  the  landfill  is  planned  for 
a  future  date.  That  ROWD  will  include  a  landfill  design  having  the  same  engineered 
systems  as  the  first  four  landfill  phases.  The  engineering  systems  described  in  the 
existing  ROWD  for  the  Eagle  Mountain  Landfill  include: 

•  Liner  System:  The  liner  system  for  the  Eagle  Mountain  Landfill  will  consist 
of  a  composite  liner  overlain  by  a  leachate  collection  and  removal  system 
(LCRS).  In  the  base  areas  of  the  landfill  (i.e.,  the  bottom  areas  of  canyons 
and  pits  having  slopes  3H:1V  (horizontal: vertical)  or  flatter),  the  composite 
liner  will  consist  of  a  HDPE  geomembrane  liner  with  a  nominal  thickness  of 
80  mils  underlain  by  a  low-permeability  soil  liner  with  hydraulic  conductivity 
of  not  more  than  1  x  10"7  cm/s  and  a  thickness  of  at  least  2  ft.  A  secondary 
liner  system  will  be  installed  below  this  composite  liner  system  in  the  base 
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areas  of  the  landfill.  The  secondary  liner  will  consist  of  an  80-mil  thick 
HDPE  geomembrane  underlain  by  a  geosynthetic  clay  liner  (GCL)  with  a 
hydraulic  conductivity  no  larger  than  1  x  10"9  cm/s.  In  essence,  the  base 
areas  of  the  Eagle  Mountain  Landfill  will  be  underlain  by  a  double-composite 
liner  system.  This  type  of  system  is  extremely  effective  in  containing 
leachate,  and  it  provides  a  containment  capability  well  in  excess  of  that 
required  by  regulation. 

In  the  side  slope  areas  of  the  landfill  (i.e.,  the  areas  of  the  landfill  having 
slopes  steeper  than  3H:1V),  and  in  the  bench  and  ridge  areas  of  the  landfill 
(i.e.,  the  areas  above  the  base  having  slopes  of  3H:1V  or  flatter),  the 
composite  liner  will  consist  of  a  HDPE  geomembrane  liner  with  a  nominal 
thickness  of  80  mils  underlain  by  a  geosynthetic-clay  liner  (GCL)  with  a 
hydraulic  conductivity  of  not  more  than  1  x  10"9  cm/s. 

LCRS:  The  LCRS  will  be  composed  of  a  granular  blanket  drain  (drainage 
layer)  with  a  minimum  slope  of  4  percent.  In  the  base  areas  of  the  landfill 
and  in  bench  and  ridge  areas,  the  drainage  layer  will  consist  of  an  18-in. 
thick  layer  of  coarse  gravel  with  a  hydraulic  conductivity  of  at  least  1  cm/s. 
In  the  side  slope  areas  of  the  landfill,  the  LCRS  will  consist  of  a  single  layer 
of  coarse  sand  and  gravel  at  least  3  ft  thick  with  a  hydraulic  conductivity  of 
at  least  1  x  102  cm/s.  The  LCRS  drainage  corridors  will  be  constructed  at 
the  low  points  of  major  graded  canyon  areas.  The  drainage  corridors  will  be 
constructed  using  coarse  gravel  material  with  a  hydraulic  conductivity  of  at 
least  10  cm/s.  Liquids  in  the  LCRS  drainage  layer  will  flow  to  the  drainage 
corridors  which,  in  turn,  will  convey  the  liquids  to  one  of  12  LCRS  sumps 
located  at  the  lowest  points  within  the  landfill  footprint  (ten  sumps  for  the 
first  four  phases  of  landfill  development  and  two  sumps  for  the  fifth  phase). 
Dedicated  submersible  pumps  placed  in  side  slope  risers  at  the  low  point  of 
the  sumps  will  be  used  to  remove  liquid  that  drains  into  the  LCRS  sumps. 
The  pumps  will  operate  when  sufficient  liquid  is  available  to  allow  for  proper 
pump  operation.  Even  though  only  one  is  needed,  two  side  slope  risers  will 
be  installed  in  each  sump  to  provide  redundancy,  additional  capacity,  and  the 
ability  to  flush  the  sumps  in  the  unlikely  event  it  is  ever  necessary. 
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Active  Gas  Extraction  System:  An  active  gas  extraction  system  will  be  used 
to  remove  landfill  gas  generated  by  MSW  decomposition.  The  active  gas 
extraction  system  will  consist  of  more  than  1,200  gas  extraction  wells  placed 
within  the  waste  mass  (approximately  1,000  wells  for  the  first  four  phases  of 
landfill  development  and  at  least  200  wells  for  the  fifth  phase).  Construction 
of  the  active  gas  extraction  system  will  occur  progressively  as  waste  filling 
advances.  The  active  gas  extraction  system  will  be  operated  under  a  small 
vacuum  (i.e.,  less  than  atmospheric  pressure),  which  will  promote  gas  flow 
from  the  waste  mass  towards  the  gas  extraction  wells. 

Final  Cover  System:  The  final  cover  system  for  the  Eagle  Mountain  Landfill 
will  consist  of  a  40-mil  thick  polyethylene  geomembrane  cap  resting  on  a  2-ft 
thick  foundation  for  final  cover  layer.  The  upper  18  in.  portion  of  the 
foundation  for  final  cover  layer  will  have  a  hydraulic  conductivity  no  greater 
than  1  x  10"5  cm/s.  The  geomembrane  cap  will  be  overlain  by  a  nonwoven 
geotextile  cushion  layer,  a  1-ft  thick  soil  protection  layer,  and  a  2-ft  thick 
erosion  layer  consisting  of  cobble-  and  boulder- sized  material. 


Construction  of  Systems 

The  construction  of  the  engineered  systems  for  the  containment  and  collection  of 
leachate  and  landfill  gas  at  the  Eagle  Mountain  Landfill  is  described  in  the  detail  in  the 
existing  ROWD.  The  discussion  presented  below  is  excerpted  from  Section  6.2  of  that 
document. 

Grading  of  the  base  areas  (i.e.,  the  bottom  areas  of  canyons  and  pits  where  the 
landfill  slopes  will  be  3H:1V  (horizontal: vertical)  or  less)  of  the  Eagle  Mountain 
Landfill  will  be  performed  to  alter  the  existing  topography  so  that  the  landfill  can  be 
constructed.  Grading  in  base  areas  will  include  excavation  and  placement  of  engineered 
fill.  Excavation  of  on-site  bedrock  materials  will  be  performed  using  localized, 
controlled  blasting.  Alluvial  deposits  will  be  excavated  using  conventional  earth 
moving  equipment  (i.e.,  bulldozers,  scrapers,  etc.).    Once  base  grading  is  complete, 
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the  base  liner  system  will  be  installed.    This  will  be  accomplished  using  conventional 
landfill  liner  system  materials  and  installation  methods. 

The  side  slope  areas  of  the  landfill  are  those  areas  having  slopes  steeper  than 
3H:1V.  Foundation  grading  of  the  side  slope  areas  will  extend  from  the  edge  of  the 
base  areas  to  the  crests  of  benches  and  ridges.  Foundation  grading  in  side  slope  areas 
will  primarily  involve:  (i)  clearing  and  grubbing;  (ii)  excavation  of  bedrock  and  residual 
soil  deposits,  if  any;  and  (iii)  placement  of  engineered  fill  on  the  bedrock  slopes. 
Bedrock  excavation  will  be  performed  using  conventional  controlled  blasting  techniques. 
Residual  soils  will  be  excavated  using  conventional  earth  moving  equipment. 

After  excavation  is  performed,  side  slopes  will  be  developed  in  30-ft  high 
increments  (each  increment  being  termed  a  "level").  This  procedure  involves  placing 
foundation  soil  in  horizontal  lifts  up  to  the  top  of  the  level  being  constructed  and  then 
cutting  the  foundation  soil  back  to  achieve  the  required  foundation  grade  for  that  level. 
After  the  foundation  soil  is  cut  back,  the  liner  system  geosynthetics  will  be  installed  and 
the  LCRS  gravel  for  that  level  will  be  placed.  A  detailed  step-by-step  procedure  for 
installation  of  the  side  slope  liner  system  is  presented  on  ROWD  Drawing  Nos.  28 
through  34.  This  procedure  is  applicable  to  steep  canyon  side  slopes  and  the  steep 
slopes  present  in  the  East  Pit.  It  is  noted  that  the  steps  in  this  procedure  for  side  slope 
liner  system  construction  have  been  used  to  varying  degrees  for  liner  system 
construction  at  existing  landfills  in  the  greater  Los  Angeles  area,  including  the  Bee 
Canyon  Landfill,  Lopez  Canyon  Landfill,  Puente  Hills  Landfill,  Azusa  Landfill,  and 
Bradley  West  Landfill. 

Interim  grading  of  the  Eagle  Mountain  Landfill  will  be  performed  as  the  landfill 
is  progressively  developed.  Landfill  access  roads  will  be  constructed  and  extended  as 
necessary  to  maintain  access  to  the  active  areas  of  the  landfill.  On-site  earth  materials 
will  be  used  to  construct  the  landfill  access  roads.  The  roads  will  be  graded  to  provide 
a  minimum  driveable  width  of  40  ft,  and  a  maximum  slope  of  seven  percent.  Interim 
cover  will  be  placed  over  exposed  waste  during  landfill  operations.  Interim  cover 
provides  control  of  odors,  vectors,  and  litter,  as  well  as  infiltration  from  precipitation. 
On-site  earth  materials  will  be  used  for  interim  cover.  Areas  with  interim  cover  will 
be  sloped  to  promote  surface-water  run-off. 
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Interim  and  permanent  surface-water  management  system  features  will  be 
constructed  as  the  landfill  is  progressively  developed.  These  features  include:  (i) 
interim  detention  basins;  (ii)  interim  downchutes;  (iii)  interim  swales;  (iv)  bench 
ditches;  (v)  channels;  (vi)  side-slope  spillways;  and  (vii)  berms.  On-site  earth  materials 
will  be  used  to  construct  these  features.  Interim  and  permanent  surface-water  drainage 
control  features  will  be  constructed  with  materials  designed  to  resist  erosion  under 
anticipated  flow  conditions. 

Final  slopes  of  the  landfill  will  be  graded  at  an  average  inclination  of  3.5H:1V. 
Local  slope  inclinations  will  be  3H:1V  with  a  20-ft  wide  bench  at  40-ft  vertical 
increments.  Final  cover  benches  will  be  sloped  toward  the  landfill  at  three  percent, 
with  slopes  of  two  percent  along  the  bench  alignments.  Final  landfill  access  roads  will 
be  constructed  to  provide  access  onto  the  landfill  for  maintenance  of  the  final  cover, 
surface-water  management  system,  and  gas  management  system.  Final  cover  access 
roads  will  be  graded  to  provide  a  minimum  driveable  width  of  40  ft,  will  slope  into  the 
final  landfill  cover  at  about  three  percent,  and  will  slope  up  the  final  landfill  cover  at 
about  seven  percent. 

Final  surface-water  management  system  features  will  be  constructed  during  final 
grading.  These  features  include:  (i)  downchutes;  (ii)  swales;  (iii)  final  cover  benches; 
and  (iv)  final  cover  access  road  channels.  The  final  cover  system,  final  landfill  access 
roads,  surface-water  management  system,  and  gas  management  system  will  be 
constructed  using  conventional  landfill  construction  materials  and  practices. 

The  Eagle  Mountain  Landfill  will  contain  five  phases,  which  together  define  the 
waste  management  unit.  The  landfill  phases  will  be  contiguous  with  one  another.  Each 
phase  of  the  landfill  will  be  subdivided  into  subphases  to  facilitate  construction  of  the 
liner  system  and  to  optimize  site  operations.  Each  subphase  will  be  on  the  order  of  10 
to  40  acres  in  plan  area.  Subphases  will  be  progressively  developed  from  the  lower 
elevations  to  the  higher  elevations  of  each  phase.  Daily  landfilling  operations  within 
each  subphase  will  take  place  in  daily  landfill  cells  ranging  from  about  3  to  10  acres 
in  size,  depending  on  incoming  waste  quantities. 
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The  construction  described  above  will  be  implemented  in  conjunction  with 
implementation  of  a  rigorous  construction  quality  assurance  (CQA)  program.  This 
CQA  program  is  described  in  Section  9  of  the  ROWD. 


Reliability  and  Performance 

Extensive  information  exists  in  the  form  of  research  results  and  data  from 
operating  landfills  to  demonstrate  that  the  types  of  engineered  systems  proposed  for  the 
Eagle  Mountain  Landfill  above,  when  constructed  using  the  installation  procedures  and 
CQA  program  described  in  the  ROWD,  are  very  reliable  and  capable  of  achieving  very 
high  levels  of  performance  (in  terms  of  leachate  and  gas  containment  and  collection) 
at  MSW  landfills.  The  remainder  of  this  document  presents  a  discussion  on  the  data 
and  information  that  support  these  statements. 

The  potential  volumes  and  characteristics  of  leachates  and  landfill  gas  generated 
at  modern  MSW  landfills  are  well  understood.  Information  on  landfill  gas 
characteristics  and  volumes  and  characteristics  have  been  reported  by  Barlaz  and  Ham 
[1993]  and  Tchobanoglous  et  al.  [1993],  for  example.  Data  on  leachate  flow  volumes 
from  26  landfill  cells  have  been  presented  by  Bonaparte  et  al.  [1995],  while  MSW 
characteristics  from  14  modern  MSW  landfills  have  been  reported  by  Bonaparte  [1995] 
and  Bonaparte  and  Othman  [1995].  The  data  presented  in  these  and  other  references 
provide  a  clear  basis  for  establishing  MSW  leachate  and  landfill  characteristics. 

With  respect  to  leachate  generation,  it  should  be  noted  that  the  Eagle  Mountain 
Landfill  site  is  very  arid,  having  an  average  annual  rainfall  of  less  than  4  in.  Due  to 
the  aridity  of  the  site,  the  potential  for  leachate  generation  at  the  landfill  is  extremely 
limited.  For  design,  the  potential  for  leachate  generation  at  the  Eagle  Mountain 
Landfill  site  was  evaluated  using  the  U.S.  Environmental  Protection  Agency  (USEPA) 
computer  model  "Hydrogeologic  Evaluation  of  Landfill  Performance. "  As  reported  in 
Section  4.5.3  of  the  ROWD:  "the  results  of  the  analyses  for  both  interim  and  final 
landfill  configurations  indicate  no  leachate  generation  over  the  five  year  simulation 
period.  In  addition,  the  results  show  no  increase  in  waste  moisture  content  after  five 
years,  indicating  that  simulations  for  longer  periods  of  time  likely  would  give  the  same 
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result".  The  ROWD  also  notes  that  these  analysis  results  are  consistent  with  the 
evaluation  of  leachate  generation  potential  at  the  Eagle  Mountain  Landfill  undertaken 
by  Professor  Robert  Ham  of  the  University  of  Wisconsin,  Madison,  a  noted  authority 
on  the  potential  for  leachate  and  gas  generation  at  landfills.  The  results  of  Professor 
Ham's  evaluation  are  presented  in  Appendix  A  of  the  ROWD  [Ham,  1990].  His 
analysis  considered  the  specific  conditions  likely  to  exist  at  the  Eagle  Mountain  Landfill 
site.  From  the  analysis,  he  concluded  that  the  arid  conditions  at  the  landfill  site  and  the 
limited  moisture  content  of  incoming  waste  at  the  bottom  of  the  landfill  "...  preclude 
leachate  generation  on  a  regular  basis  at  the  bottom  of  the  landfill."  Professor  Ham 
also  indicated  that  leachate  may  be  generated  intermittently,  but  only  due  to 
precipitation  falling  directly  on  the  LCRS  or  on  the  first  few  feet  of  waste  during  the 
beginning  of  landfill  operations  in  a  particular  area.  Leachate  generated  under  these 
conditions  would  be  very  dilute  and  this  condition  would  occur  for  only  a  short  period 
of  time. 

The  results  of  Ham's  evaluation  and  the  computer  analyses  performed  during 
preparation  of  the  ROWD  are  consistent  with  information  found  elsewhere.  For 
example,  in  Section  IV.  A  of  the  preamble  (56  FR  50991)  to  Federal  MSW  regulations 
(40  CFR  §258),  USEPA  stated:  "These  data  indicate  that  little  leachate  is  generated  in 
areas  where  the  precipitation  does  not  exceed  25  inches  annually,  which  suggests  that 
precipitation  is  an  indication  of  the  potential  for  a  landfill  to  contaminate  ground 
water."  Similarly,  Keenan  [1986]  stated:  "In  general,  landfills  receiving  at  least  750 
mm  rainfall  are  expected  to  eventually  produce  leachate.  In  more  arid  regions  receiving 
less  than  approximately  325  mm  rainfall,  landfills  may  never  produce  leachate  because 
the  combined  effects  of  run-off,  evaporation,  and  evapotranspiration  will  be  so  great 
as  to  yield  zero  net  infiltration. "  These  statements  indicate  that  for  the  Eagle  Mountain 
Landfill,  where  the  annual  rainfall  is  less  than  4  in.,  little  or  no  leachate  will  be 
produced. 

As  indicated  above,  extensive  information  exists  for  establishing  the  likely  volume 
and  characteristics  of  leachate  and  landfill  gas  at  the  proposed  Eagle  Mountain  Landfill. 
Similarly,  extensive  information  exists  on  the  performance  capabilities  of  composite 
liners  of  the  type  proposed  for  the  Eagle  Mountain  Landfill.  Studies  of  the 
performance  of  composite  liners  have  been  presented  by  Faure  [1984],  Sherard  [1985], 
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Fukuoka  [1986],  Brown  et  al.  [1987],  USEPA  [1987],  Jayawickroma  et  al.  [1987], 
Bonaparte  et  al.  [1988],  Giroud  and  Bonaparte  [1989],  Giroud  et  al.  [1992],  and 
Bonaparte  and  Giroud  [1995].  The  excellent  performance  characteristics  indicated  by 
these  studies  have  been  confirmed  through  field  monitoring  of  composite  liner 
performance  by  Bonaparte  and  Gross  [1990,  1993],  Feeney  and  Maxson  [1993],  and 
Workman  [1993].  Most  recently,  Bonaparte  et  al.  [1995]  presented  operational  data  for 
26  landfill  cells  containing  composite  liners  incorporating  GCLs.  The  conclusion  of 
their  data  evaluation  is:  "The  data  shown  in  Table  4  suggest  that  the  true  hydraulic 
efficiency  of  a  composite  liner  incorporating  a  GCL  may  be  greater  than  99. 90  percent. 
A  liner  with  this  efficiency,  when  appropriately  used  as  part  of  an  overall  liner  system, 
can  provide  a  very  high  degree  of  liquid  containment  capability"  (emphasis  added). 

Not  only  do  composite  liners  provide  a  very  high  level  of  liquid  containment,  but 
their  components,  namely  compacted  layers  of  low  permeability  soil  and  HDPE 
geomembrane  liners,  are  also  very  durable.  With  respect  to  soil  liners,  Bonaparte 
[1995]  recently  stated: 

"Research  related  to  soil  liners  has  focused  on  identifying  construction 
methods  to  achieve  low  field  hydraulic  conductivity  (Day  and  Daniel,  1984; 
Daniel,  1987;  Hermann  and  Elsbury,  1987),  evaluating  test  methods  for 
hydraulic  conductivity  measurement  in  both  the  field  and  laboratory  (Olson 
and  Daniel,  1981;  Daniel  et  al.,  1985;  Sai  and  Anderson,  1990;  Trautwein 
and  Williams,  1990),  investigating  the  effects  of  leachate  permeation  on  soil 
properties  (Daniel  and  Liljestrand,  1984;  Bowders  and  Daniel,  1987;  Mitchell 
and  Madsen,  1987;  Pierce  et  al.,  1987;  Fernandez  and  Quigley,  1991; 
Quigley  et  al.,  1988)  and  evaluating  chemical  diffusion  rates  through  soil 
liners  (Barone  et  al.,  1989;  King  et  al.,  1993;  Johnson  et  al.,  1989;  Rowe  et 
al.,  1988;  and  Shackelford  and  Daniel,  1991a,b).  Results  from  this  research 
have  been  used  to  establish  a  state-of-practice  in  which  soil  liners  may  be 
constructed  to  achieve  the  desired  properties  with  confidence  that,  in  most 
design  situations,  leachate  will  not  adversely  affect  the  properties  of  the  liner" 
(emphasis  added). 
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With  respect  to  HDPE  geomembrane  liners,  Bonaparte  [1995]  provided  the 
following  commentary: 

"Research  results  for  geosynthetic  materials  used  in  landfills  have  been 
reported  in  the  national  and  international  conferences  held  on  this  subject,  in 
journals  such  as  Geotextiles  and  Geomembranes,  Geosynthetics  International, 
and  in  research  reports  from  EPA  and  others.  Early  research,  as  summarized 
in  EPA  (1988),  focused  on  evaluating  the  physical  and  mechanical  properties 
of  geosynthetics,  their  permeabilities  and  diffusivities  with  respect  to  water 
and  a  range  of  chemicals,  and  their  environmental  stability  with  respect  to  a 
range  of  potential  in-situ  exposure  conditions.  More  recent  research  has 
focused  on  high  density  polyethylene  (HDPE),  by  far  the  type  of 
geomembrane  most  widely  used  in  landfill  liner  system  applications  in  the 
U.S.  Under  certain  conditions,  some  formulations  of  this  material  may 
exhibit  the  phenomenon  of  brittle  fracture  at  low  stress  levels  (i.e., 
environmental  stress  cracking).  Research  has  been  aimed  at  developing  test 
methods  to  evaluate  stress  crack  potential  (Halse  et  al.,  1990a, b;  Koerner  et 
al.,  1992),  and  developing  design  methods  and  field  installation  techniques 
to  maintain  geomembrane  stresses  within  allowable  limits  (Berg  and 
Bonaparte,  1993;  Giroud,  1984a;  Giroud  et  al.,  1993;  Koch  et  al.,  1988; 
Peggs  and  Carlson,  1989).  Other  research  has  involved  the  assessment  of 
chemical  diffusion  rates  through  geomembranes  (August  and  Tatzky,  1984; 
Britton  et  al.,  1989;  Haxo  and  Lahey,  1988;  Haxo  et  al.,  1987;  Ramsey, 
1993)  establishing  test  methods  for  "fingerprinting"  geomembrane  resins 
(Landreth,  1990;  Mores  et  al.,  1990),  developing  improved  methods  for 
seaming  HDPE  geomembranes  (Hessel  and  John,  1987;  Peggs  and  Carlson, 
1990;  Carlson  et  al.,  1993),  evaluating  the  puncture  resistance  of 
geomembranes  (Frobel  et  al.,  1987;  Heerten,  1993;  Wilson-Fahmy  et  al., 
1994),  and  developing  new  geomembrane  products  having  properties  that  may 
make  them  attractive  for  specific  applications.  As  with  soil  liners,  research 
results  for  geosynthetics  have  been  used  to  establish  a  state-of-practice  in 
which  these  materials  can  be  effectively  used."  ..."Based  on  available 
information,  the  service  life  for  an  HDPE  geomembrane  used  as  a  component 
of  a  liner  system  in  an  appropriately  designed  and  constructed  MSW  landfill 
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should  be  in  excess  of  the  time  period  for  leachate  and  gas  production  (see 
Figures  1  and  2);  the  available  information  suggests  that  the  service  life  of 
this  material  will  be  measured  in  terms  of  hundreds  of  years  (Haxo  and  Haxo, 
1988;  Koerner  et  al,  1992;  Landreth,  1990)"  (emphasis  added). 

Leachate  collection  and  removal  systems  of  the  type  proposed  for  the  Eagle 
Mountain  Landfill  have  also  been  shown  to  be  very  reliable  when  properly  designed. 
Research  into  the  potential  for  clogging  of  LCRSs  in  landfills  has  been  considered  by, 
for  example,  Bass  et  al.  [1983],  Rohde  and  Gribb  [1990],  and  Koerner  and  Koerner 
[1989;  1990a,b;  1991].  These  studies  indicate  that  the  potential  for  clogging  depends 
on  the  amount  and  composition  of  leachate  and  on  the  details  of  the  design  of  the 
leachate  collection  system.  It  appears  that,  for  biological  clogging  to  occur,  the 
following  two  conditions  need  to  exist: 

•  inadequate  design  of  the  sand  or  geotextile  filter;  and/or 

•  large  rate  of  leachate  production  from  the  landfill. 

The  first  condition  is  mitigated  by  properly  designing  the  sand  or  geotextile  filter. 
The  design  of  sand  or  geotextile  filters  is  a  straightforward  exercise,  and  there  is 
extensive  information  in  the  technical  literature  on  geotextile  filter  design  [Giroud, 
1982;  Christopher  and  Holtz,  1985;  Giroud,  1988;  Koerner,  1990;  Christopher  and 
Fischer,  1991;  Luettich  et  al.,  1991]. 

The  second  condition  for  biological  clogging  of  filter  layers  in  landfills  relates  to 
the  rate  of  leachate  generation.  The  lower  then  leachate  generation  rate,  the  lower  the 
potential  for  clogging  (other  factors  being  equal).  As  previously  discussed,  the 
potential  for  significant  sustained  leachate  generation  at  the  Eagle  Mountain  Landfill  is 
very  low. 

Notwithstanding  the  lack  of  leachate  generation,  the  LCRS  has  been  conservatively 
designed  to  rapidly  convey  large  leachate  flows  to  sumps.  The  LCRS  has  been 
designed  to  have  a  minimum  base  slope  of  four  percent  to  promote  efficient  drainage. 
This  slope  is  twice  the  minimum  value  typically  used  at  landfills.    The  LCRS  on  the 
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base  of  the  landfill  has  also  been  designed  with  a  minimum  hydraulic  conductivity  of 
1  cm/s,  which  is  10  to  100  times  larger  than  the  LCRS  hydraulic  conductivity  typically 
required  at  landfills.  The  main  LCRS  drainage  corridors  will  be  constructed  of 
permeable  coarse  gravel  rather  than  pipes.  In  this  application,  gravel  is  being  used  to 
eliminate  any  questions  over  the  structural  stability  of  pipes  under  the  large  compressive 
loads  imposed  by  the  waste  that  will  overlie  the  LCRS.  The  gravel  drainage  corridors 
will  have  an  inherently  low  potential  for  clogging,  given  the  large  cross-sectional  area 
of  the  corridor  and  the  porous,  permeable  nature  of  the  gravel.  Another  design  detail 
intended  to  minimize  the  potential  for  clogging  involves  the  placement  of  a  protective 
cover  soil  layer  and  geotextile  filter  layer  between  the  waste  and  LCRS.  Lastly,  the 
LCRS  sumps  have  been  designed  so  that  they  can  be  flushed  to  remove  sediment  and 
other  matter,  if  ever  necessary. 

The  final  engineered  component  of  a  modern  MSW  landfill  addressed  in  this 
document  is  the  cover  system.  Federal  and  State  regulations  require  that  new  MSW 
landfills  underlain  by  a  composite  liner  be  designed  to  include  a  composite  cap.  The 
Eagle  Mountain  Landfill  design  includes  this  type  of  cap.  This  type  of  final  cover 
system  can  virtually  eliminate  infiltration  into  a  landfill  and  can  be  maintained  for  as 
long  as  needed  [Bonaparte,  1995].  USEPA  [1991]  has  recognized  that  final  cover 
systems  can  virtually  eliminate  infiltration  into  a  landfill  when  they  stated: 

"Minimizing  leachates  in  a  closed  waste  management  unit  requires  that  liquids 
be  kept  out  and  that  the  leachate  that  does  exist  be  detected,  collected,  and 
removed.  Where  the  waste  is  above  the  ground-water  zone,  a  properly 
designed  and  maintained  cover  can  prevent  (for  practical  purposes)  water 
from  entering  the  landfill  and,  thus,  minimize  the  formation  of  leachate." 

Detailed  technical  guidance  on  the  design  of  landfill  final  cover  systems  can  be  found 
in  EPA  [1991],  Daniel  [1993],  and  Othman,  et  al.  [1995],  for  example. 
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Findings  of  Technical  Review  Board 

In  1992,  Mine  Reclamation  Corporation  (MRC),  the  operator/owner  of  the  Eagle 
Mountain  Landfill,  convened  a  technical  advisory  panel  (TAP)  to  advise  the  company 
and  the  landfill  design  team  on  the  design  of  the  Eagle  Mountain  Landfill.  The 
members  of  the  TAP  are: 

•  Dr.  David  E.  Daniel,  Professor  of  Civil  Engineering  at  the  University  of 
Texas,  Austin,  an  authority  on  the  use  of  clays  and  other  low-permeability 
soils  for  landfill  liners  and  covers; 

•  Dr.  Robert  M.  Koerner,  Professor  of  Civil  Engineering  at  Drexel  University 
and  Director  of  the  Geosynthetic  Research  Institute,  an  authority  on  the  use 
of  geosynthetics  in  landfills; 

•  Dr.  Goeffrey  R.  Martin,  Professor  of  Civil  Engineering  at  the  University  of 
Southern  California  and  Assistant  Director  of  the  Southern  California 
Earthquake  Center,  an  authority  on  seismicity  and  seismic  design  of  earthen 
structures; 

•  Dr.  George  Tchobanoglous,  Professor  of  Environmental  Engineering  at  the 
University  of  California,  Davis,  and  former  member  of  the  California 
Integrated  Waste  Management  Board,  an  authority  on  leachate  and  gas 
generation  in  landfills;  and 

•  Dr.  David  K.  Todd,  President  of  David  Keith  Todd  Consulting  Engineers, 
Inc.,  and  Professor  Emeritus  of  Civil  Engineering  at  the  University  of 
California,  Berkeley,  an  authority  on  ground-water  flow  and  monitoring. 

The  TAP  was  consulted,  both  individually  and  as  a  group,  during  the  design 
process.  They  were  asked  to  evaluate  the  design  and  identify  any  issues  they  felt 
needed  to  be  addressed.  They  were  also  asked  to  prepare  a  report  summarizing  their 
conclusions  and  recommendations  concerning  their  review  of  the  ROWD  and 
supplemental  information  generated  in  support  of  the  ROWD.    The  TAP  issued  their 


GE3586-18/GA960104  12  95.12.19 


GeoSyntec  Consultants 

report  in  May  1994.    Conclusions  of  the  TAP  report  relevant  to  this  report  are  given 
below. 

"The  design  of  the  landfill  is  in  all  respects  state  of  the  art.  The  designers 
have  used  a  double  composite  liner  on  the  base  of  the  landfill  and  a  triple- 
component  composite  liner  on  side  slopes.  Drainage  layers  that  should  be 
able  to  handle  quantities  of  leachate  that  are  far  in  excess  of  those  that  could 
reasonably  be  anticipated  at  the  site  have  been  designed.  Exhaustive  studies 
of  strength  properties,  and  interfacial  strength  properties,  as  well  as  slope 
stability  analyses,  have  been  performed  in  an  effort  to  provide  assurance  that 
slopes  will  be  stable.  The  TAP  feels  that  the  design  is  just  about  as  safe  as 
it  possibly  could  be.  The  TAP  cannot  envision  any  further  analyses  to 
perform  or  technical  attributes  that  the  designers  could  add  to  significantly 
enhance  the  waste  containment  capabilities  of  the  landfill.  Should  this  landfill 
be  permitted  and  constructed,  the  waste  containment  system  at  the  Eagle 
Mountain  Landfill  will  likely  become  a  benchmark  and  a  standard  by  which 
other  landfills  in  California  and  neighboring  states  will  be  judged." 

"The  monitoring  systems  at  the  Eagle  Mountain  Landfill  are  designed  to 
monitor  essentially  everything  worth  monitoring:  liquid  in  the  vadose  zone 
beneath  the  primary  liner  in  the  base  of  the  landfill  (where  leachate  would 
accumulate,  if  any  leachate  is  generated),  soil  gas  beneath  the  entire  landfill 
area  (in  case  there  are  unexpected  releases  of  landfill  gas),  ground  water 
beneath  the  site,  and  surface  water.  The  TAP  feels  that  the  monitoring  plan 
is  adequate  and  has  no  suggestions  that  would  materially  improve  the 
monitoring  program  at  the  site." 

"In  summary,  the  proposed  Eagle  Mountain  Landfill  is  located  at  an  arid  site 
with  virtually  no  potential  for  prolonged  generation  of  leachate.  The  landfill 
has  been  designed  to  contain  and  remove  any  leachate  that  is  generated  and 
to  monitor  the  site  for  any  unforeseen  releases  of  gases  or  liquids  into  the 
vadose  zone,  ground  water,  or  surface  water.  The  members  of  the  TAP  have 
been  able  to  identify  no  significant  flaws  in  site  characterization,  design  of 
the  landfill,  or  design  of  monitoring  systems.     The  TAP  feels  that  the 
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designers  have  done  essentially  all  that  is  humanly  possible  to  make  this  a 
safe  landfill  that  will  be  protective  of  ground  water,  surface  water,  and  the 
underlying  and  surrounding  environment.  Given  the  favorable  site 
conditions,  sophisticated  waste  containment  systems,  and  elaborate  monitoring 
systems,  the  proposed  Eagle  Mountain  Landfill  could  well  become  one  of  the 
world's  safest  landfills  and  a  model  for  others  to  emulate." 


Conclusions 

In  conclusion,  modern  MSW  landfills,  and  the  Eagle  Mountain  Landfill  in 
particular,  can  be  designed  and  constructed  to  effectively  contain  leachate  and  landfill 
gas,  and  thereby  protect  underlying  ground-water  quality.  This  point  was  recently 
made  by  Bonaparte  [1995],  who  stated: 

"...  available  data  and  information  demonstrate  that  properly  designed  and 
constructed  landfills  can  effectively  contain,  and  allow  collection  of,  leachate 
and  gas.  These  goals  are  achieved  through  the  use  of  liner  systems,  cover 
systems,  and  liquid  and  gas  removal  systems.  Modern  landfills  can  be 
designed  to  limit  leachate  and  gas  migration  to  insignificant  levels.  The 
potential  for  both  hydraulic-gradient  driven  advection  or  chemical-gradient 
driven  diffusion  can  be  controlled.  Where  uncertainties  exist,  facility 
capabilities  can  be  enhanced  through  overdesign  and  redundant  design 
features." 

"Conservative  designs,  developed  within  the  framework  of  an  appropriate 
long-term  management  strategy,  can  prevent  both  short-  and  long-term 
leachate  and  gas  impacts  to  ground  water.  Achievement  of  these  objectives 
is  also  dependent  on  the  use  of  appropriate  quality  control  and  assurance  of 
not  only  landfill  construction,  but  also  landfill  operations,  closure,  and  post- 
closure  maintenance." 
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EXECUTIVE  SUMMARY 


At  the  request  of  Mine  Reclamation  Corporation  (MRC),  GeoSyntec  Consultants 
(GeoSyntec)  has  summarized  the  results  of  hydrogeologic  investigations  performed  for 
the  Eagle  Mountain  Landfill  project  located  in  northeastern  Riverside  County, 
California.  The  investigations  were  performed  from  1989  through  1993  by  several 
firms,  including  SCS  Engineers,  GSi/water,  Ground- Water  Associates,  Inc.,  and 
GeoSyntec.  The  results  of  the  investigations  are  reported  in  detail  in  the  Report  of 
Waste  Discharge  (ROWD)  and  its  supplemental  volumes  ROWD-SV1  and  ROWD-SV2 
[GeoSyntec,  1992,  1993a,b].  The  ROWD  specifically  addresses  development  of  Phases 
1,  2,  3,  and  4  of  the  proposed  landfill.  The  ROWD  was  submitted  to  the  California 
Regional  Water  Quality  Control  Board  -  Colorado  River  Basin,  Region  7  (RWQCB)  in 
December  1992,  whereas  the  two  ROWD  supplements  were  submitted  in  June  1993, 
and  December  1993,  respectively.  The  RWQCB  issued  Waste  Discharge  Requirements 
(WDRs)  for  Phases  1  through  4  of  the  Eagle  Mountain  Landfill  on  17  May  1994.  An 
ROWD  for  development  of  Phase  5  of  the  landfill  is  planned  for  a  future  date.  It  is 
noted,  however,  much  of  the  hydrogeologic  information  developed  during  the  1989  to 
1993  investigations  is  applicable  to  Phase  5  of  the  Eagle  Mountain  Landfill  project. 

The  report  that  follows  addresses  the  occurrence  and  movement  of  ground  water 
in  regard  to  both  the  regional  and  the  local  flow  regimes.  Particular  emphasis  is  placed 
on  investigation  of  the  fracture  system  of  the  bedrock  beneath  the  site  with  respect  to 
storage  and  movement  of  ground  water  in  the  bedrock  and  the  relevance  of  the  concept 
of  equivalent  porous-media  flow.  Section  2  of  the  report  presents  a  summary  of  the 
site-specific  geologic  and  hydrogeologic  investigations  performed  for  the  project  from 
1989  through  1993.  The  results  of  the  investigations  are  reported  in  the  ROWD.  The 
regional  and  site-specific  geology  and  hydrogeology  of  the  Eagle  Mountain  site  and 
vicinity  are  described  respectively,  in  Sections  3  and  4.  The  principal  findings  of  the 
hydrogeologic  investigations  are  highlighted  in  Section  5.  The  discussion  in  Section  5 
emphasizes  the  concept  of  equivalent  porous-media  flow  and  presents  results  of 
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evaluations  that  indicate  that  ground-water  flow  in  the  fractured  bedrock  beneath  the  site 
may  be  conceptualized  as  a  nonhomogeneous  equivalent  porous-media. 

The  proposed  ground-water  monitoring  plan  for  the  Eagle  Mountain  Landfill  is 
briefly  described  in  Section  6  of  the  report.  The  RWQCB-approved  plan  for  the  first 
four  phases  of  landfill  development  consists  of  nine  upgradient  ground-water  monitoring 
wells  and  27  downgradient  wells.  A  proposed  ground- water  monitoring  plan  for  Phase 
5  of  landfill  development  is  also  presented  in  this  report.  The  rationale  for  placement 
of  the  wells  with  respect  to  the  point-of-compliance  and  the  significant  hydrogeologic 
features  of  the  site  is  given.  The  overall  suitability  and  reliability  of  the  proposed 
monitoring-well  network  is  discussed  with  respect  to  regulatory  requirements  of  Chapter 
15,  Title  23,  of  the  California  Code  of  Regulations  and  federal  requirements  contained 
in  Title  40,  Section  258,  of  the  Code  of  Federal  Regulations.  A  summary  and 
conclusions  of  the  hydrogeologic  investigations  are  presented  in  Section  7  of  the  report. 

Based  on  the  detailed  hydrogeologic  information  developed  in  the  site  investigation, 
the  nature  of  ground-water  movement  within  the  fractured  bedrock  beneath  the  Eagle 
Mountain  Landfill  site  is  well  understood.  The  data  show  that  the  densely-distributed 
intersecting  fracture  system  in  the  bedrock  meets  criteria  for  porous-media  equivalency. 
As  a  consequence  of  this  finding,  generally  accepted  principles  of  ground- water  flow 
in  porous  media  may  be  applied  to  interpretation  of  the  site  hydrogeologic  data.  This 
finding  is  also  important  to  establishing  the  monitorability  of  the  quality  of  the  ground 
water  moving  from  beneath  the  landfill.  Therefore,  a  basic  conclusion  of  the 
hydrogeologic  investigations  of  the  Eagle  Mountain  Landfill  site  is  that  ground  water 
beneath  the  site  can  be  effectively  and  reliably  monitored. 
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1.  INTRODUCTION 

1.1  Terms  of  Reference 

At  the  request  of  Mine  Reclamation  Corporation  (MRC),  Palm  Desert,  California, 
GeoSyntec  Consultants  (GeoSyntec)  has  reviewed  and  summarized  the  results  and 
conclusions  of  extensive  hydrogeologic  characterization  investigations  performed  from 
1989  through  1993  at  the  site  and  vicinity  of  the  proposed  Eagle  Mountain  Landfill  and 
Recycling  Center  (Eagle  Mountain  Landfill)  in  northeastern  Riverside  County, 
California.  The  original  hydrogeologic  investigations  and  interpretations  were 
performed  by  several  firms,  including  SCS  Engineers,  GSi/ water,  Ground- Water 
Associates,  Inc.,  and  GeoSyntec.  The  purpose  of  the  investigations  was  to  develop 
information  necessary  for  preparation  of  the  Report  of  Waste  Discharge  (ROWD) 
[GeoSyntec,  1992]  and  its  supplemental  volumes  ROWD-SV1  [GeoSyntec,  1993a]  and 
ROWD-SV2  [GeoSyntec,  1993b].  These  three  documents  address  design  and 
development  of  the  first  four  phases  of  landfill  development.  The  ROWD,  ROWD- 
SV1,  and  ROWD-SV2  were  prepared  for  submission  to  the  California  Regional  Water 
Quality  Control  Board  -  Colorado  River  Basin,  Region  7  (RWQCB)  in  December  1992, 
June  1993,  and  December  1993,  respectively.  The  RWQCB  approved  Waste  Discharge 
Requirements  (WDRs)  for  Phases  1  through  4  of  the  Eagle  Mountain  Landfill  on  17 
May  1994.  An  ROWD  for  development  of  Phase  5  of  the  landfill  is  planned  for  a 
future  date.  It  is  noted,  however,  much  of  the  hydrogeologic  information  developed 
during  the  1989  to  1993  investigations  is  applicable  to  Phase  5  of  the  Eagle  Mountain 
Landfill  project. 

The  ROWD  and  its  supplemental  volumes  present  information  describing  the 
siting,  design,  construction,  operation,  closure  and  post-closure  maintenance  of  the 
proposed  landfill  (i.e.,  the  plan  for  landfill  development).  The  information  in  the 
ROWD  is  intended  to  demonstrate  compliance  of  the  plan  for  landfill  development  with 
all  applicable  requirements  of  Articles  2,  3,  4,  5,  8,  and  9  of  Title  23,  California  Code 
of  Regulations,  Chapter  15  (hereafter  referred  to  as  Chapter  15),  as  well  as  federal 
regulations  contained  in  Part  257,  "Criteria  for  Classification  of  Solid  Waste  Disposal 
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Facilities  and  Practices "  and  "Criteria  for  Municipal  Solid  Waste  Landfills, "  of  Title 
40  of  the  Code  of  Federal  Regulations  (hereafter  referred  to  as  40  CFR  §258). 


1.2  Purpose  and  Scope  of  this  Report 

The  purpose  of  this  report  is  to  summarize  the  results  of  the  hydrogeologic 
investigations  for  the  proposed  Eagle  Mountain  Landfill  site  and  surrounding  vicinity 
performed  from  1989  through  1993  and  reported  in  the  ROWD,  ROWD-SV1,  and 
ROWD-SV2  [GeoSyntec,  1992,  1993a,b].  The  report  addresses  the  occurrence  and 
movement  of  ground  water  in  regard  to  both  the  regional  and  the  local  flow  regimes. 

Particular  emphasis  is  placed  on  investigation  of  the  bedrock  fracture  system 
beneath  the  site  with  respect  to  storage  and  movement  of  ground- water  in  the  bedrock 
and  the  relevance  of  the  concept  of  equivalent  porous-media  flow.  Further  emphasized 
is  the  importance  of  this  concept  as  applied  in  establishing  the  monitorability  of  the  site 
in  compliance  with  Chapter  15  and  40  CFR  §258  requirements. 


1.3  Organization  of  this  Report 

The  remainder  of  this  report  is  organized  as  follows: 

•  Section  2  -  In  this  section  of  the  report,  the  site-specific  geologic  and 
hydrogeologic  investigations  conducted  for  the  Eagle  Mountain  Landfill 
project  are  summarized.  The  information  obtained  from  these  investigations 
was  used  to  prepare  the  ROWD  and  the  ROWD  supplemental  volumes. 

•  Section  3  -  This  section  of  the  report  presents  brief  descriptions  of  the 
proposed  landfill  area  location,  climate,  topography,  and  regional  geology  and 
hydrogeology. 
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Section  4  -  In  this  section,  a  summary  description  of  the  site  geology, 
including  the  stratigraphy  and  structure  of  both  bedrock  and  surficial  deposits, 
is  presented. 

Section  5  -  The  site  hydrogeologic  model,  developed  through  the  site-specific 
investigations  performed  for  the  Eagle  Mountain  Landfill  project,  is  discussed 
in  this  section  of  the  report.  The  characteristics  of  ground-water  recharge, 
movement,  and  discharge  are  defined.  An  evaluation  of  the  applicability  of 
the  concept  of  equivalent  porous-media  flow  to  the  fractured  bedrock  ground- 
water flow  system  beneath  the  site  is  provided  and  the  implications  of  this 
evaluation  with  respect  to  ground-water  monitoring  at  the  Eagle  Mountain 
Landfill  site  are  discussed. 

Section  6  -  The  ground-water  monitoring  plan  presented  in  the  ROWD  is 
summarized  in  this  section,  as  are  modifications  and  additions  to  the  plan  that 
will  be  needed  to  meet  monitoring  requirements  when  Phase  5  becomes 
operational.  As  part  of  the  review,  this  section  addresses  the  unsaturated 
zone  monitoring  layer  beneath  the  landfill  liner  system,  the  network  of 
upgradient  and  downgradient  monitoring  wells,  the  point-of-compliance,  and 
the  overall  suitability  and  reliability  of  the  proposed  monitoring- well  network 
with  respect  to  regulatory  requirements  of  Chapter  15  and  40  CFR  §258. 

Section  7  -  Lastly,  this  section  presents  a  summary  of  investigative  findings, 
particularly  as  they  relate  to  monitorability  of  ground  water  moving  from 
beneath  the  proposed  landfill  site,  and  conclusions  relevant  to  compliance  of 
the  proposed  monitoring  program  with  state  and  federal  regulations. 
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2.  SITE-SPECIFIC  GEOLOGIC  AND  HYDROGEOLOGIC  STUDIES 

2.1  Studies  Conducted  for  Original  ROWD 

To  meet  the  requirements  of  §2595  of  Chapter  15,  Section  5  of  the  ROWD 
[GeoSyntec,  1992]  contained  information  on  the  environmental  setting  of  the  proposed 
Eagle  Mountain  Landfill.  The  information  covered  site  location,  topography,  climate, 
land  use,  geology,  faulting  and  seismicity,  ground-water  hydrology,  and  surface-water 
hydrology.  Section  5  of  the  ROWD  included  9  tables,  27  figures,  7  plates,  and  3 
appendices.  The  information  was  used  to  specifically  address  the  first  four  phases  of 
landfill  development,  although  much  of  the  information  is  also  applicable  to  Phase  5. 
The  information  presented  was  based  on  comprehensive  literature  search  followed  by 
a  first  episode  of  project-specific  subsurface  investigation  performed  by  SCS  Engineers 
[1990]  followed  by  more  extensive  surface  and  subsurface  hydrogeologic  field 
investigations  completed  in  the  late  fall  of  1992,  primarily  by  GSi/ water  [1990, 
1991a,b,c,d,e,f;  1992a,b,c;  and  1993a,b,c,d],  and  submitted  to  the  RWQCB  as  part  of 
the  ROWD  in  December  1992. 

During  1991  and  1992,  geologic,  gravity,  and  thermal  surveys  were  conducted  by 
GSi/water  at  and  near  the  proposed  Eagle  Mountain  Landfill  site.  The  purpose  of  the 
surveys  was  to  aid  in  evaluating  the  configuration  and  characteristics  of  the  bedrock 
ground-water  flow  system  beneath  the  site,  as  well  as  the  ground- water  flow  system  in 
nearby  portions  of  the  alluvial  Chuckwalla  Valley. 

An  array  of  subsurface  hydrogeologic  investigative  methods  were  applied  in  the 
process  of  characterizing  the  ground-water  hydrogeology  of  the  proposed  Eagle 
Mountain  Landfill  site.  Basic  to  these  subsurface  investigations  was  the  utilization  of 
existing  boreholes  and  wells  in  the  area  as  well  as  the  drilling  of  a  variety  of  new  test 
borings  and  coreholes  and  the  construction  of  new  observation/monitoring  wells  and 
piezometers.  Methods  applied  to  acquire  needed  hydrogeologic  data  from  boreholes, 
coreholes,  wells,  and  piezometers  included:  (i)  borehole  geological  logs;  (ii)  borehole 
geophysical  logs;  (iii)  borehole  video  logs;  (iv)  corehole  packer  pressure  tests;  (iv) 
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multiple- well  pumping  tests;  (v)  ground- water  level  measurements;  (vi)  ground- water 
quality  sampling  and  analysis;  and  (vii)  borehole  temperature  surveys.  More  than  60 
existing  and  new  borings  were  utilized  in  the  hydrogeologic  investigations  performed 
to  prepare  the  ROWD.  The  investigations  for  the  ROWD  also  include  obtaining  and 
analyzing  more  than  7,500  ft  (2,300  m)  of  rock  core,  performing  packer  pressure  tests 
in  five  coreholes,  and  performing  two  sets  of  multiple- well  pumping  tests. 

The  information  in  Section  5  of  the  ROWD  was  used  as  a  primary  factor  in 
designing  the  water-quality  monitoring  programs  for  the  proposed  landfill.  The 
proposed  water-quality  monitoring  programs,  including  programs  for  (i)  ground  water, 
(ii)  surface  water,  and  (iii)  liquid  in  the  unsaturated  (vadose)  zone,  are  described  in 
detail  in  Section  11  of  the  ROWD.  Accurate  information  on  the  occurrence  and 
movement  of  ground  water  is  a  necessary  prerequisite  to  the  development  of  an 
effective  ground- water  monitoring  program.  The  results  of  the  hydrogeologic 
investigations  reported  in  the  ROWD,  coupled  with  additional  information  later  reported 
in  supplementary  volumes  ROWD-SV1  and  ROWD-SV2,  provide  the  necessary 
information. 


2.2  Studies  Conducted  for  ROWD-SV1 

Supplemental  geologic  and  hydrogeologic  investigative  effort  was  performed  in 
early  1993  by  GSi/water,  Mr.  Richard  J.  Proctor,  and  Dr.  Roy  J.  Shlemon,  partly  in 
response  to  questions  and  comments  by  regulatory  agency  personnel  arising  from 
review  of  the  ROWD.  The  information  developed  from  the  supplemental  investigations 
was  presented  in  ROWD-SV1,  which  was  submitted  to  the  RWQCB  in  June  1993 
[GeoSyntec,  1993a].  Most  importantly,  from  a  hydrogeologic  point-of-view,  three 
additional  piezometers  were  installed  in  the  bedrock  aquifer  at  the  site  [GSi/water, 
1993a]  to  obtain  ground- water  level  measurements  to  refine  the  potentiometric-surface 
map  and  to  confirm  the  suitability  of  downgradient  ground-water  monitoring-well 
locations  previously  selected  and  described  in  Section  11  of  the  ROWD. 
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2.3  Studies  Conducted  for  ROWD-SV2 

Later  in  1993,  additional  supplemental  hydrogeologic  investigations  were 
performed  by  GSi/water  [1993a,b,c,d],  Ground-Water  Associates,  Inc.  [1993],  and 
GeoSyntec.  The  results  of  these  investigations  were  presented  in  ROWD-SV2,  which 
was  submitted  to  the  RWQCB  in  December  1993  [GeoSyntec,  1993b].  This  work 
involved  intensive  supplemental  investigation  of  bedrock  fracture  patterns  and  apertures 
utilizing  data  from  20  boreholes  including  cores  from  a  number  of  core  borings 
distributed  across  the  site  and  borehole  videologs.  A  new  ground- water  pumping  well 
and  four  new  piezometers  were  installed  to  perform  additional  multiple-well  pumping 
tests,  the  results  of  which  were  evaluated  by  Ground  Water  Associates,  Inc.  [1993]. 
Statistical  analyses  of  the  distribution  of  hydraulic  conductivity  across  the  site  were 
performed  and  ground- water  level  records  from  31  core  borings,  monitoring  wells,  and 
piezometers  were  used  to  refine  and  update  the  potentiometric-surface  maps  for  the  site. 
This  supplemental  hydrogeologic  characterization  program  resulted  in:  (i)  an  updated 
hydrogeologic  model  for  the  project  site;  (ii)  an  assessment  of  the  degree  to  which  the 
ground-water  flow  system  beneath  the  site  satisfies  the  necessary  conditions  for  porous- 
media  flow  equivalency;  and  (iii)  conclusions  on  the  suitability  of  the  ground- water 
point-of-compliance  and  monitoring- well  network  proposed  in  the  ROWD. 


2.4  Waste  Discharge  Requirements 

As  previously  noted,  the  RWQCB  issued  WDRs  for  Phases  1  through  4 
of  the  Eagle  Mountain  Landfill  on  17  May  1994.  The  WDRs  specify  requirements  for 
landfill  water-quality  monitoring  systems  consistent  with  the  ROWD,  ROWD-SV1,  and 
ROWD-SV2.  The  WDRs  also  contained  several  additional  requirements  with  respect 
to  monitoring  parameters  and  reporting. 


GE3586-18/GA950904  6  96.05.13 


GeoSyntec  Consultants 

3.  ENVIRONMENTAL  SETTING 

3.1  Location 

The  proposed  Eagle  Mountain  Landfill  site  is  located  in  a  remote  area  of 
northeastern  Riverside  County  in  southern  California,  approximately  170  mi  (322  km) 
east  of  Los  Angeles,  60  mi  (100  km)  east  of  Palm  Springs,  and  50  mi  (81  km)  west  of 
the  Arizona  border.  The  site's  location  within  Riverside  County  is  shown  on  Figure 
1.  As  can  be  seen  on  Figure  1,  the  site  lies  approximately  8  and  10  mi  (13  and  16  km) 
north,  respectively,  of  the  communities  of  Lake  Tamarisk  and  Desert  Center.  The 
project  site  occupies  a  plan  area  of  about  4,684  acres  (1,896  hectares),  mostly  within 
a  portion  of  the  inactive  Eagle  Mountain  iron  ore  mine  property.  The  landfill  portion 
of  Phases  1  through  4  will  occupy  a  plan  area  of  approximately  1,868  acres  (756 
hectares).  Phase  5  will  increase  the  footprint  by  approximately  286  acres  (116 
hectares). 

As  shown  on  the  map  of  the  physiographic  setting  for  the  site  in  Figure  2,  the 
proposed  landfill  site  is  situated  near  the  northeastern  end  of  the  Eagle  Mountains.  The 
site  is  bordered  on  the  north  by  the  Eagle  Mountains,  on  the  east  and  southeast  by  the 
Chuckwalla  Valley,  and  on  the  southwest  and  west  by  the  Eagle  Mountains. 

3.2  Climate 

The  Eagle  Mountain  Landfill  site  is  located  in  an  arid  area  of  northeastern 
Riverside  County.  As  described  in  Subsection  5.2.3  of  the  ROWD  (GeoSyntec,  1992), 
the  climate  at  the  site  is  typical  for  a  desert  environment.  Annual  precipitation  in  the 
vicinity  of  the  site  averaged  approximately  3.5  in.  (90  mm)  from  1933  to  1990.  The 
mean  annual  pan  evaporation  rate  at  the  site  is  156  in.  (3,960  mm).  The  estimated 
average  annual  temperature  in  the  site  vicinity  is  about  74°  F  (23°  C).  However, 
daytime  temperatures  in  July  and  August  are  typically  over  100°  F  (38°  C),  and  the 
highest  recorded  in  the  1951-1980  period  was  118°  F  (48°  C).     Average  daily 
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temperatures  in  January,  the  coldest  month,  were  64.1°  F  (17.8°  C)  for  the  daily 
maximum  and  44.1°  F  (6.7°  C)  for  the  daily  minimum  in  the  1951-1980  period.  The 
lowest  temperature  recorded  in  the  30-year  period  1951-1980  was  25°  F  (-4°  C).  The 
climate  at  the  site  is  extremely  dry.  The  climatic  conditions  will  tend  to  minimize  rain- 
water infiltration  into  the  landfill.  The  prevailing  wind  direction  for  the  Eagle 
Mountain  Landfill  site  is  from  the  west  and  northwest,  but  in  late  summer,  winds  often 
blow  from  the  southeast. 


3.3  Topography  and  Surface  Drainage 

The  proposed  Eagle  Mountain  Landfill  property  extends  about  4.5  mi  (7.2  km)  in 
length  (east- west)  and  about  1 .5  mi  (2.4  km)  in  width  (north-south).  The  site  is  situated 
within  the  northeastern  edge  of  the  Eagle  Mountains  in  an  area  of  high  topographic 
relief.  The  map  of  existing  topography  in  Figure  3  shows  that  within  the  property 
boundaries  of  the  site,  natural  ground-surface  elevations  range  between  about  1,000  and 
2,900  ft  above  sea  level,  based  on  the  national  geodetic  vertical  datum  of  1929  (NGVD- 
1929).  The  terrain  is  rugged,  consisting  of  a  series  of  semi-parallel  southeastward 
sloping  canyons  that  drain  to  Eagle  Creek,  the  course  of  which,  in  turn,  drains  east  and 
southeast  out  of  the  Eagle  Mountains  to  the  Chuckwalla  Valley  immediately  east  of  the 
site.  Ground-surface  elevation  at  the  northwestern  edge  of  the  Chuckwalla  Valley  (i.e. , 
immediately  east  of  the  site)  is  about  1,100  ft  (335  m)  above  sea  level.  The  relatively 
smooth  valley  floor  slopes  downward  to  the  east-southeast  away  from  the  site  toward 
the  valley  axis  at  the  rate  of  about  100  ft  per  mile  (20  m  per  km). 

Surface  drainage  from  the  proposed  landfill  site  is  eastward  to  southeastward  via 
Eagle  Creek,  an  ephemeral  stream  that  flows  only  during  and  shortly  after  precipitation 
events.  The  natural  course  of  Eagle  Creek  leads  to  the  Chuckwalla  Valley  along  a  line 
outside  of,  but  roughly  parallel  to,  the  southern  boundary  of  the  proposed  landfill 
footprint.  However,  as  a  result  of  mine  development  and  to  protect  the  town  of  Eagle 
Mountain  from  flash  flooding,  the  flow  of  Eagle  Creek  was  many  years  ago  diverted 
to  the  south  haul  road,  which  bounds  the  south  edge  of  the  proposed  landfill  footprint, 
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and  thence  to  the  west  bowl  of  the  East  Pit  for  detention  (see  Figure  3).  As  a  part  of 
the  landfill  surface-water  management  system,  the  flow  of  Eagle  Creek  will  continue 
to  be  diverted  to  the  East  Pit  for  the  first  four  phases  of  landfill  development. 
However,  when  landfill  Phase  5  is  developed,  the  intermittent  flow  of  Eagle  Creek  will 
be  diverted  to  a  surface  retention  area  southeast  of  the  East  Pit.  A  named  tributary  to 
Eagle  Creek  is  Bald  Eagle  Creek,  another  ephemeral  stream  that  flows  southeastward 
across  the  central  part  of  the  site.  However,  any  flow  in  Bald  Eagle  Creek  has  been 
cut  off  from  discharge  to  the  natural  course  of  Eagle  Creek  by  the  excavation  of  the 
East  Pit  during  former  mining  operations  at  the  site.  Any  flow  down  Bald  Eagle  Creek 
is  now  detained  in  the  west  bowl  of  the  East  Pit.  When  the  landfill  is  developed,  the 
intermittent  flow  of  Bald  Eagle  Creek  will  be  diverted  to  a  surface  retention  area  near 
the  northeast  corner  of  the  landfill  property. 


3.4  Regional  Geology  and  Hvdrogeologv 

3.4.1        Geology 

The  Eagle  Mountains  extend  into  the  Basin  and  Range  Geologic  Province  as  the 
eastern  extremity  of  the  Southern  California  Transverse  Ranges.  The  mountains 
comprise  Jurassic  to  Cretaceous  age  plutonic  intrusive  rocks  emplaced  in  Paleozoic  and 
Precambrian-age  metasedimentary  rocks.  Iron  minerals  are  found  between  quartzite 
units  of  the  metasedimentary  rocks  as  magnetite  and  hematite.  The  iron  minerals  were 
formed  by  the  replacement  of  carbonate  metasedimentary  rocks  that  had  been  previously 
subjected  to  hydrothermal  alteration.  Metasedimentary  rocks  in  the  Eagle  Mountains 
form  a  northwest-trending  roof  pendant  within  the  intrusive  rocks.  The  roof  pendant 
is  approximately  in  line  with  similar  age  formations  in  other  mountain  ranges  northwest 
and  southeast  of  the  Eagle  Mountains.  The  roof  pendant  has  been  folded  into  a 
northwest  trending  anticline  which  extends  across  the  north  central  Eagle  Mountains. 
Major  ore  bodies  are  located  along  the  north  limb  of  this  anticline. 
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Bedrock  jointing  is  prominent  and  extensively  interconnected.  Intersecting  joint 
systems  are  well  developed.  At  the  proposed  landfill  site,  the  predominant  joint  system 
dips  steeply  to  near  vertical  and  trends  southeasterly  and  nearly  parallel  with  ancient 
bedrock  faults  present  in  the  area. 

Non-Holocene-age  faults  have  been  observed  within  the  property  boundaries  of  the 
inactive  Eagle  Mountain  Iron  Mine  site,  as  shown  on  Figure  4.  These  faults  trend 
southeasterly.  Local  faulting  at  the  proposed  landfill  site  has  been  extensively 
investigated  by  Proctor  [1993],  Shlemon  [1993],  and  GSi/water  [in  GeoSyntec,  1993a] 
and  found  not  to  be  active.  A  summary  of  these  investigations  has  been  presented  by 
GeoSyntec  [1993c]. 

Northeast-trending  dikes  occur  within  the  granitic  plutonic  rocks  north  and  south 
of  Eagle  Creek  in  the  vicinity  of  the  proposed  landfill  footprint.  As  shown  in  Figure 
4,  the  dikes  are  sub-parallel,  occurring  at  approximately  right  angles  to  the  northwest 
trending  faults.  Extensive  investigation  of  dikes  present  within  the  proposed  landfill  site 
[GSi/water,  in  GeoSyntec,  1993a]  provides  strong  evidence  that  their  occurrence  post 
dates  faulting  in  the  area.  The  dikes  have  nearly  vertical  dips  and  are  probably  the 
result  of  igneous  intrusion  along  tension  fractures  associated  with  ancient  volcanism  and 
regional  tectonic  stresses. 

Range-border  faulting  (i.e,  tension  faulting  at  a  boundary  between  a  valley  and 
mountain  range)  occurs  along  the  eastern  side  of  the  Chuckwalla  Valley  parallel  to  the 
base  of  the  Coxcomb  Mountains  (for  Coxcomb  Mountains,  see  Figure  2).  This  faulting 
may  vertically  displace  bedrock  beneath  the  valley  nearly  0.6  miles  (1  km)  downward 
along  the  eastern  side  of  the  valley.  However,  no  range-border  faults  are  apparent 
along  the  eastern  side  of  the  Eagle  Mountains. 

Laterally  continuous  alluvial  deposits  occur  at  the  Eagle  Mountain  range  front. 
The  alluvium  extends  from  the  floors  of  canyons  within  the  proposed  Eagle  Mountain 
Landfill  property  in  a  thickening  wedge  into  the  down-drainage  area  of  the  Chuckwalla 
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Valley  east  and  southeast  of  the  site.    These  alluvial  deposits  underlie  the  Chuckwalla 
Valley  (Figure  2). 

The  alluvium  is  of  Quaternary  age  and  extends  basinward  in  wide  zones  along 
basin/mountain  contacts.  At  a  distance  of  3  mi  (5  km)  from  the  eastern  range-front  of 
the  Eagle  Mountains,  the  alluvial  fill  reaches  depths  greater  than  1,200  ft  (360  m). 
Lithologically,  the  alluvium  consists  largely  of  gravel,  gravelly  sand,  sand,  clayey  sand, 
and  clay  with  the  finer-grained  elastics  and  clay  content  increasing  generally  basinward 
with  distance  from  the  mountain-range  sources. 


3.4.2       Hydrogeology 

Ground  water  beneath  the  proposed  Eagle  Mountain  Landfill  site  occurs  largely  in 
the  previously-noted  fractured  metasedimentary  and  igneous  intrusive  rocks.  The 
density  of  intersecting  fractures  in  the  bedrock  is  high,  so  the  nature  of  ground-water 
flow  beneath  the  site  may  be  treated  as  equivalent  to  flow  through  porous  media,  as 
discussed  later  in  this  report.  Recharge  to  the  bedrock  aquifer  in  the  mountain  ranges 
is  very  limited  due  to  the  low  average  rainfall  and  high  evaporation  rates.  The  ground- 
water table  is  on  the  order  of  several  hundred  to  more  than  1,000  ft  (300  m)  below  the 
natural  ground  surface  over  most  of  the  proposed  landfill  site.  However,  the  bottom 
of  the  deepest  part  of  the  East  Pit  (see  Figure  3  and  Figure  5),  which  was  excavated 
during  past  mining  operations,  may  at  times  be  a  few  feet  below  the  ground- water  table 
(based  on  August  1993  ground- water  elevations).  The  preliminary  engineering  design 
for  landfill  Phase  5  provides  for  backfilling  the  deepest  part  of  the  East  Pit  with  mine 
overburden  and/or  tailing  materials  to  an  approximate  elevation  of  900  ft  (275  m)  above 
sea  level.  This  will  place  the  bottom  of  the  landfill  liner  system  at  this  location 
approximately  180  ft  (55  m)  above  August  1993  ground-water  elevations.  At  the  east 
end  of  Phase  5,  the  bottom  of  the  liner  system  will  be  approximately  150  ft  (45  m) 
above  August  1993  ground- water  elevations.  Beneath  the  bottom  of  the  Central  Pit,  a 
short  distance  outside  the  northwest  perimeter  of  the  landfill,  the  ground-water  table  is 
more  than  1,000  ft  (300  m)  below  the  ground  surface.    Maximum  depth  to  ground 
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water  below  the  existing  ground  surface  within  the  proposed  landfill  footprint  is  about 
1,600  ft  (490  m)  at  the  north  end  of  Phase  1  near  the  northwest  corner  of  the  footprint 
area. 

The  alluvial  deposits  that  extend  from  the  eastern  edge  of  the  Eagle  Mountains  and 
the  proposed  landfill  site  that  fill  the  Chuckwalla  alluvial  basin  (i.e.,  the  Chuckwalla 
Valley)  comprise  the  Chuckwalla  aquifer.  Ground  water  that  is  recharged  to  the 
bedrock  flow  system  in  the  mountains  flows  southeastward  and  ultimately  drains  to  the 
Chuckwalla  alluvial  aquifer  as  ground- water  inflow.  The  Chuckwalla  aquifer  is  also 
recharged  by  inflow  from  other  mountain  ranges  that  border  it  and  by  ground-water 
inflow  from  adjacent  alluvial  basins  through  gaps  between  the  bounding  mountain 
ranges.  As  shown  in  Figure  2,  these  other  basin  sources  for  the  northwest  half  of  the 
Chuckwalla  Valley  include  the  Pinto  and  Cadiz  Valleys  to  the  north  of  the  Chuckwalla 
Valley  and  the  Hayfield  area  in  the  eastern  end  of  the  Orocopia  Valley  west  of  the 
Chuckwalla  Valley.  Very  little  recharge  to  the  Chuckwalla  aquifer  is  thought  to  occur 
from  direct  infiltration  of  precipitation  on  the  valley  floor.  Ground-water  flow  in  the 
Chuckwalla  aquifer  is  generally  southeastward  with  some  flow  beneath  the  Palen  and 
Ford  Dry  Lakes  on  its  way  to  ultimate  outflow  to  the  Palo  Verde  Mesa  Ground  Water 
Basin  (see  Figure  2).  According  to  Mann  [1986],  some  ground  water  may  discharge 
in  the  Palen  Dry  Lake  area  by  evapotranspiration  (ET)  due  to  the  relatively  shallow 
ground-water  table  (i.e.,  about  20  ft  (6  m)  below  ground  surface)  at  that  location.  No 
natural  discharge  of  ground-water  by  ET  is  thought  to  occur  farther  downgradient  in 
the  Ford  Dry  Lake  area  because  the  water  table  is  too  deep  for  plant  roots  to  reach  it. 
The  hydrologic  budget  for  the  Chuckwalla  aquifer  is  described  in  GeoSyntec  [1995]. 

Ground-water  quality  within  the  bedrock  saturated  zone  beneath  the  Eagle 
Mountain  Landfill  site  is  of  the  calcium-magnesium  sulfate  type.  Total  dissolved  solids 
concentrations  are  on  the  order  of  1,600  milligrams/liter  (mg/1)  with  fluoride 
concentrations  ranging  from  1.0  to  1.9  mg/1.  In  contrast,  ground  water  within  the 
alluvial  aquifer  of  the  Chuckwalla  Valley  is  of  the  sodium  sulfate  to  sodium  chloride 
type,  with  the  concentration  of  total  dissolved  solids  in  the  range  of  400  to  1,000  mg/1, 
and  with  fluoride  concentrations  ranging  from  less  than  1  to  more  than  13  mg/1. 
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Surface-water  runoff  associated  with  storm  events  constitutes  the  only  known 
natural  occurrence  of  surface  water  at  the  proposed  landfill  site.  Run-off  occurs 
temporarily  after  heavy  precipitation,  and  is  often  rapid  due  to  the  topography,  lack  of 
significant  vegetation,  and  intensity  of  rainfall  (i.e.,  especially  during  summer 
thunderstorms).  There  are  no  natural  springs  or  wetlands  at  the  proposed  Eagle 
Mountain  Landfill  site. 


* 
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4.  SITE  GEOLOGY 

4.1  Stratigraphy 

4.1.1        Bedrock 

Bedrock  within  the  project  area  consists  of  Paleozoic  metasedimentary  rocks  and 
Mesozoic  igneous  intrusive  rocks.  The  metasedimentary  rocks  consist  of  former 
sandstone  and  conglomerate,  arkose,  and  carbonate  rock  that  were  folded,  faulted, 
metamorphosed,  and  hydrothermally  altered  to  quartzite,  meta-arkose,  and  marble, 
respectively.  Igneous  rocks  include  sills,  dikes,  and  irregular  bodies  of  porphyritic 
quartz  monzonite,  diorite,  monzonite  porphyry,  granodiorite,  and  granite.  As  noted 
previously  in  this  report,  the  metasedimentary  rocks  form  a  northwest-trending  roof 
pendant  within  the  igneous  intrusive  rocks.  The  iron  ore  zone  at  the  site  has  an 
abundance  of  the  minerals  magnetite  and  hematite  that  have  resulted  from  hydrothermal 
alteration  of  mostly  carbonate  metasedimentary  rocks  (i.e.,  dolomitic  marble). 

From  older  to  younger,  the  lithologic  units  that  comprise  the  bedrock  at  the 
proposed  landfill  site  include:  (i)  lower  quartzite,  1,000  ft  (300  m)  or  more  thick;  (ii) 
schistose  meta-arkose,  20  to  200  ft  (6  to  60  m)  thick;  (iii)  lower  marble,  20  to  200  ft 
(6  to  60  m)  thick;  (iv)  middle  quartzite,  150  to  400  ft  (45  to  120  m)  thick;  (v)  upper 
marble,  50  to  400  ft  (15  to  120  m)  thick;  upper  quartzite,  several  hundred  feet  thick; 
(vi)  granitic  rocks  comprising  mostly  quartz  monzonite,  monzonite  porphyry,  and 
granodiorite;  (vii)  dikes,  (i.e.,  two  types  of  systems,  one  mafic  and  oriented  northwest- 
southeast,  and  the  other  andesitic,  consisting  of  dikes  composed  of  andesite  and  andesite 
porphyry  oriented  northeast-southwest);  and  (viii)  ore  body  comprising  mostly  the 
minerals  hematite  and  magnetite  formed  by  hydrothermal  replacement. 
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The  ore  body  in  the  vicinity  of  the  site  was  formed  by  replacement  of 
metasedimentary  rocks  between  two  of  the  major  metasedimentary  units  (i.e. ,  the  lower 
quartzite  and  upper  quartzite  lithologic  units)  and  by  replacement  of  porphyritic  quartz 
monzonite.    Hydrothermal  alteration  preceded  ore  deposition  [DuBois,  1958]. 


4.1.2        Surficial  Deposits 

4.1.2.1     Alluvium 

Unconsolidated  deposits  within  the  project  area  overlie  the  bedrock  and  consist  of 
alluvial  sands,  silts,  gravels,  and  debris-flow  material  laid  down  as  channel  and  flood 
plain  deposits.  Mining  by-products  in  the  area  are  identified  as  those  materials 
consisting  of  tailings  and  overburden  from  the  former  mining  operations  at  the  site. 

Within  the  property  boundaries  of  the  landfill  site,  comparatively  thin  alluvial 
deposits  of  limited  lateral  extent  occur  in  the  narrow  canyon  bottoms.  The  alluvium 
thickens  more  or  less  continuously  from  the  range-front  eastward  toward,  and  into,  the 
Chuckwalla  Valley.  In  the  northern  Chuckwalla  Valley,  the  alluvial  deposits  are  a  few 
tens  of  feet  thick  along  the  western  margin  of  the  valley.  The  deposits  range  in 
thickness  to  more  than  2,000  ft  (600  m)  in  the  eastern  part  of  the  valley.  The  older 
units  near  the  site  may  correlate  with  the  deeper  sediments  in  Chuckwalla  Valley.  The 
alluvial  deposits  that  cover  bedrock  on  canyon  floors  within  the  landfill  footprint 
thicken  from  zero,  in  the  head  ward  ends  of  the  canyon,  southeastward  on  the  order  of 
50  ft  (15  m)  at  the  canyon  outlets.  These  thicknesses  were  obtained  from  the  results 
of  seismic  refraction  surveys  conducted  by  GSi/water  [in  GeoSyntec,  1992].  From 
results  of  a  soil  testing  program  described  in  Subsection  7.7  of  the  ROWD  [in 
GeoSyntec,  1992],  the  alluvial  deposits  in  the  canyons  may  be  classified  using  the 
Unified  Soil  Classification  System  (USCS)  as  sandy  gravel  (GW)  with  varying 
percentages  of  cobbles  and  boulders  which,  in  some  areas,  dominate  the  soil  matrix. 
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Debris  flows  are  sedimentary  deposits,  formed  as  a  heterogeneous  mixture  of  fine 
and  coarse  particles,  that  move  downslope  as  a  slurry.  Debris  flows  are  able  to 
transport  rocks,  including  large  boulders,  more  efficiently  than  flowing  water.  On  the 
surface,  the  presence  of  underlying  debris  flows  may  be  inferred  by  the  presence  of 
large  bedrock  boulders  appreciable  distances  from  the  range-front. 

The  alluvial  deposits  contain  debris  flows  throughout  a  large  area  east  and 
southeast  of  the  East  Pit.  A  thick  sequence  of  debris-flow  material  resting  directly  on 
bedrock  is  exposed  in  the  walls  of  the  East  Pit  [GSi/water,  199 Id]. 


4.1.2.2    Mining  By-Product  Piles 

Mining  by-product  piles  contain  tailings  and  overburden  materials  generated  from 
former  mining  operations.  Overburden  has  been  deposited  throughout  the  proposed 
landfill  site.  Tailings  materials  can  be  differentiated  as  fine  and  coarse.  Fine  tailings 
are  located  in  several  former  sedimentation  ponds  southeast  of  the  proposed  landfill  site. 
Coarse  tailings  are  primarily  deposited  in  a  large  pile  south  of  the  East  Pit. 


4.2  Structure 

4.2.1       Bedrock 

Structurally,  the  metasedimentary  rocks  at  the  project  site  are  part  of  a  large 
anticline  trending  generally  west-northwesterly.  The  project  site  is  situated  on  the  north 
limb  of  the  anticline.  The  dips  of  the  beds  in  the  vicinity  of  the  project  site  range,  on 
average,  from  30°  to  60°  with  shallower,  or  steeper,  dipping  beds  in  some  locations. 

Non-Holocene  faults,  shown  in  Figure  4,  have  been  observed  within  the  property 
boundaries  of  the  proposed  landfill  [GSi/water  in  GeoSyntec,  1992,  1993a,  and  1993c]. 
Throughout  the  area,  the  mapped  faults  have  steep  to  nearly  vertical  dips.     The 

GE3586-18/GA950904  16  96.05.13 


GeoSyntec  Consultants 

displacements  along  the  faults  range  from  approximately  1  ft  (0.3  m)  to  several  100s 
of  feet.  The  two  most  prominent  faults  within  the  bounds  of  the  proposed  landfill 
property  are  the  Bald  Eagle  Canyon  fault  and  a  previously  unnamed  fault  (termed 
"Fault  A"  by  Proctor  [1993])  situated  about  4,600  ft  (1,400  m)  west  of  the  Bald  Eagle 
Canyon  fault.  Both  faults  trend  southeasterly.  Local  faulting  has  been  investigated  by 
GSi/water  [in  GeoSyntec,  1993],  Proctor  [1993]  and,  Shlemon  [1993],  whose  reports 
are  presented  as  Appendices,  U,  X  and  Y,  respectively,  of  the  ROWD-SV1 
[GeoSyntec,  1993a]. 

The  Bald  Eagle  Canyon  fault  appears  to  have  an  oblique  displacement,  where  the 
west  side  moved  up  relative  to  the  east  side,  but  movement  also  included  right  lateral 
offset.  Horizontal  and  vertical  components  of  displacement  along  the  fault  appear  to 
be  about  equal.  This  observation  is  based  on  slickenside  striations  that  plunge  at  about 
45°.  The  amount  of  displacement  is  unknown.  The  fault  consists  of  a  series  of  splays, 
or  a  zone  of  faulting,  which  may  exceed  1 ,000  ft  (300  m)  in  width.  It  appears,  through 
field  examination  and  a  review  of  technical  literature,  that  the  western  side  of  the  fault 
zone  dips  steeply  to  the  east,  whereas  the  eastern  side  of  the  fault  zone  dips  moderately 
(i.e.,  in  the  range  of  60°  off  the  horizontal)  to  steeply  to  the  west.  The  faults  do  not 
cut  overlying  Quaternary  sediments  (i.e.,  the  alluvium)  [Shlemon,  1993]. 

Right  lateral  movement  characterizes  the  type  of  horizontal  displacement  along  the 
unnamed  fault  west  of  the  Bald  Eagle  Canyon  fault.  A  dike,  composed  of  porphyritic 
andesite,  crosses  the  eastern  splay  or  branch  of  Fault  A  (see  Figure  4).  As  reported  by 
GSi/water  in  the  ROWD  [GeoSyntec,  1992,  1993,  and  1993c]  and  the  ROWD-SV1 
[GeoSyntec,  1993a],  there  is  no  observable  offset  of  the  dike,  thus  any  significant  fault 
movement  occurred  prior  to  dike  intrusion.  This  finding,  coupled  with  supplemental 
geologic  investigations  performed  in  early  1993,  indicate  that  the  last  episode  of  active 
faulting  at  the  site  occurred  more  than  100,000,000  years  before  present.  This 
conclusion  is  based  on  a  variety  of  information  and  data,  including  potassium-argon  (K- 
Ar)  age-dating  of  the  intrusive  rocks  that  comprise  the  dikes  that  intersect  the  faults 
[GeoSyntec,  1993a]. 
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Bedrock  jointing  at  the  site  and  in  its  vicinity  is  prominent  and  extensively 
interconnected.  Joint  systems  are  well  developed.  The  most  highly  developed,  or 
primary,  system  correlates  with  the  trend  of  the  major  faults  within  the  project  area 
(i.e.,  northwest-southeast).  The  two  predominant  joint  sets  are  approximately 
perpendicular  to  one  another  and  trend  northwest-southeast  and  northeast-southwest. 
Locally,  there  are  north-south  and  east- west  trends.  Both  sets  are  steeply  dipping.  A 
third  set  of  joints  is  shallow-dipping  with  varying  strikes.  Detailed  descriptions 
prepared  by  GSi/ water  of  the  joint  systems  in  the  vicinity  of  the  Eagle  Mountain 
Landfill  site  are  given  in  Appendices  C-4  through  C-8  of  the  ROWD  [GeoSyntec,  1992] 
and  in  Appendix  AA  of  the  ROWD-SV2  [GeoSyntec,  1993b]. 


4.2.2       Surficial  Deposits 

The  Quaternary  alluvial  deposits  that  cover  bedrock  in  the  canyons  on  the  proposed 
landfill  site  and  extend  in  a  thickening  wedge  eastward  and  southeastward  into  the 
Chuckwalla  Valley  from  the  site  are  tectonically  undisturbed  and  slope  or  dip  of 
bedding  planes  in  the  alluvium  is  topographically  and  gravity  controlled.  Studies  by 
Shlemon  [1993]  and  GSi/water  [in  GeoSyntec,  1993a]  found  no  displacement  of  the 
alluvial  deposits  that  overlie  ancient  faults  on  the  project  site. 
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5.  SITE  GROUND- WATER  FLOW  SYSTEM 

5.1  Overview 

The  results  of  the  hydrogeologic  investigations  performed  at  the  Eagle  Mountain 
Landfill  site  and  vicinity  from  1989  through  1993  and  reported  in  the  ROWD,  ROWD- 
SV1,  and  ROWD-SV2  have  enabled  development  of  a  detailed  understanding  of  the 
nature  of  ground- water  flow  in  bedrock  beneath  the  site.  Based  on  this  understanding, 
an  aerially  extensive,  reliable  ground- water  monitoring  system  has  been  developed  for 
Phase  1  through  4  of  landfill  development. 

The  hydrogeologic  conditions  beneath  the  Eagle  Mountain  Landfill  site,  and  the 
implications  of  these  conditions  for  monitoring  the  quality  of  ground  water  that  passes 
beneath  the  site,  are  discussed  in  the  following  subsections  of  this  report.  The  critical 
elements  of  the  occurrence  and  movement  of  ground  water  at  the  site  and  the  data  on 
which  their  interpretations  are  based  are  described. 

5.2  Ground- Water  Recharge  Characteristics 

The  bedrock  saturated  zone  beneath  the  proposed  Eagle  Mountain  Landfill  site 
receives  recharge  by  underflow  from  upgradient  areas  and  very  limited  vertically- 
downward  infiltration  of  local  precipitation  through  the  unsaturated  zone  via  the 
interconnecting  fracture  system  in  the  bedrock.  Because  of  steep  surface  slopes  and 
sparse  vegetation,  runoff  from  occasional  intense  rain  storms,  such  as  from  summer 
thunderstorms,  is  rapid;  consequently,  bedrock  recharge  from  local  precipitation  is  also 
limited.  Based  on  an  assumed  value  of  10  percent  infiltration,  and  an  average  annual 
rainfall  rate  of  3.5  in.  (90  mm),  the  average  annual  bedrock  recharge  rate  is  estimated 
to  be  0.35  in.  (0.9  mm)  or  less. 
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As  part  of  landfill  development,  engineered  surface-water  management  systems  will 
prevent  runon  of  storm  water  from  adjacent  areas  into  any  developed  landfill  area. 
Rainfall  that  falls  directly  onto  an  active  area  of  the  landfill  will  be  absorbed  by  waste 
and  daily  cover  soil.  As  described  in  the  ROWD,  percolation  of  liquid  (leachate) 
through  the  waste  is  not  predicted  due  to  the  arid  site  conditions  and  the  fact  that  the 
moisture  content  of  the  waste  will  be  well  below  field  capacity.  Should  leachate  be 
developed,  it  will  be  contained  and  collected  for  safe  disposal  though  operation  of  the 
engineered  liner  system  and  leachate  collection  system  that  will  underlie  the  landfill. 
Thus,  bedrock  recharge  within  the  landfill  footprint  will  not  occur  after  the  landfill  is 
developed. 


5.3  Equivalency  of  Flow  in  Fractured  Bedrock  to  Flow  in  Porous  Media 

5.3.1        Overview 

If  the  hydrogeology  of  a  fractured-rock  ground-water  flow  system  satisfies 
established  criteria,  flow  in  the  system  can  be  analyzed  and  interpreted  according  to  the 
theory  of  flow  through  porous  media.  Establishing  this  equivalency  for  a  site  is 
beneficial  to  the  development  of  a  reliable  and  effective  ground-water  monitoring  plan 
for  that  site.  The  conditions  under  which  ground- water  flow  in  fractured  rock  systems 
can  be  treated  as  equivalent  to  that  occurring  in  porous-media  systems  have  been 
considered  by  many  researchers,  among  them  Davis  and  DeWiest  [1966],  Snow  [1969], 
Freeze  and  Cherry  [1979],  Todd  [1980],  Long  et  al.  [1982],  Kohut  et  al.  [1983],  Long 
and  Witherspoon  [1985],  Gordon  [1986],  Lee  et  al.  [1992],  and  Merin  [1992].  Based 
on  information  from  these  and  other  references,  as  well  as  detailed  investigations  at  test 
sites,  the  criteria  for  considering  ground- water  flow  in  fractured  rock  using  a  porous 
media  flow  model  have  been  defined  by  the  United  States  Environmental  Protection 
Agency  (USEPA)  in  documents  titled  "Delineation  of  Wellhead  Protection  Areas  in 
Fractured  Rock"  [USEPA,  1991a]  and  "Site  Characterization  for  Subsurface 
Remediation"  [USEPA,  1991b]. 
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The  results  of  the  hydrogeological  investigations  performed  at  the  Eagle  Mountain 
Landfill  site  were  evaluated  with  respect  to  the  reasonableness  and  appropriateness  of 
conceptualizing  the  bedrock  ground-water  flow  system  at  the  site  as  equivalent  to  flow 
in  porous  media.  The  evaluation  was  based  on  criteria  provided  in  USEPA  [1991a,b]. 
These  criteria  are: 

•  smooth  and  continuous  potentiometric  surface; 

•  small  fracture  scale  relative  to  area  of  influence  as  described  by  specific 
fracture  properties; 

•  log  normal  distribution  of  hydraulic  conductivity; 

•  porous  media-like  response  to  pumping  tests;  and 

•  relatively  uniform  composition  of  ground-water  chemistry. 

The  detailed  pattern  of  fracturing  plays  a  significant  role  in  determining  the  degree 
to  which  a  fractured-rock  ground-water  flow  system  satisfies  the  criteria  for  porous- 
media  equivalency.  For  example,  the  density,  orientation,  and  aperture  width  of 
fractures  control  the  interconnectedness  of  fracture  sets,  and  therefore  the  magnitude 
and  distribution  of  hydraulic  conductivity  and  the  smoothness  of  the  potentiometric 
surface.  The  detailed  pattern  of  fracturing  is  therefore  a  particularly  important  criterion 
in  assessing  whether  a  fractured-rock  aquifer  satisfies  the  porous-media  equivalency 
assumption  [USEPA,  1991a]. 

The  following  subsections  of  this  report  describe  the  way  in  which  the 
characteristics  of  the  fractured  rock  ground-water  flow  system  at  the  Eagle  Mountain 
Landfill  site  are  compared  to  the  criteria  described  in  USEPA  [1991a]  to  assess  whether 
the  porous-media  equivalency  assumption  is  reasonable  and  appropriate.  In  addition, 
these  subsections  describe  the  sources  of  data  used  to  perform  the  comparison. 
Additional  details  of  this  investigation  are  presented  in  the  ROWD-SV2. 
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5.3.2        Configuration  of  Potentiometric  Surface 

From  May  1992  to  December  1993,  ground- water  level  measurements  were 
obtained  on  a  periodic  basis  from  nearly  60  boreholes  and  wells  at  and  around  the 
project  site.  A  complete  tabulation  of  ground-water  level  measurements  obtained  from 
May  1992  through  December  1993  at  the  site  is  presented  in  Table  1  of  this  report. 
Also  included  in  Table  1  are  updated  ground-water  level  measurements  made  at  9  of 
the  60  observation  points  in  August  1995.  The  locations  of  37  of  the  piezometers, 
coreholes,  and  monitoring  wells  listed  in  Table  1  are  shown  on  Figure  5  of  this  report. 
The  majority  of  the  remaining  23  observation  points  from  Table  1  that  are  not  shown 
on  the  map  in  Figure  5  are  located  to  the  east  and  southeast,  off  the  map  area  in  the 
Chuckwalla  Valley.  Data  from  31  of  the  observation  points  shown  on  the  map  were 
used  as  control  for  the  potentiometric  surface  map  presented  in  Figure  5.  Descriptive 
data  on  all  60  of  the  boreholes,  piezometers  and  monitoring  wells  are  contained  in 
Table  2. 

At  a  scale  appropriate  to  the  Eagle  Mountain  Landfill  project,  the  potentiometric 
surface  (Figure  5)  is  smooth  and  continuous,  which  is  characteristic  of  a  porous-media 
equivalent  ground- water  flow  system.  The  potentiometric  surface  map  does  not  exhibit 
a  "stair-step"  pattern  that  is  characteristic  of  a  conduit-controlled  ground-water  flow 
system.  In  particular,  in  fractured  rock  that  has  a  sparse  distribution  of  widely-spaced 
fractures,  there  is  often  a  large  contrast  in  hydraulic  conductivities  between  the  fracture 
zones  and  the  adjacent  blocks  of  unfractured  host  rock. 

A  review  of  measured  water  levels  in  boreholes  and  wells  over  time  reveals  that 
there  has  been  a  gradual  decline  in  ground-water  levels  at  the  site  since  measurements 
began  in  May  1992.  This  decline  in  water  levels  has  been  consistent  across  the  site  in 
such  a  fashion  that  significant  changes  have  not  occurred  in  the  configuration  of  the 
potentiometric  surface  [GeoSyntec,  1993b]. 
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As  indicated  above,  ground- water  level  elevations  used  in  construction  of  the 
potentiometric-surface  map  presented  in  Figure  5  were  obtained  from  31  piezometers 
and  monitoring  wells  located  on  the  project  site.  Unless  otherwise  indicated  on  Figure 
5,  the  ground- water  level  elevations  used  to  establish  the  potentiometric  surface  map 
are  from  measurements  made  by  GSi/ water  on  16  August  1993.  The  rationale  for  using 
the  particular  suite  of  control  points  and  ground-water  level  data  for  the  potentiometric- 
surface  map  is  discussed  in  the  following  paragraphs. 

Essentially  all  useable  control  points  (i.e.,  measurable  piezometers  and  monitoring 
wells)  on  the  project  site  capable  of  providing  meaningful  data  were  utilized  in  the 
construction  of  the  map  shown  in  Figure  5.  The  six  ground- water  level  observation 
points  shown  on  Figure  5  that  were  not  used  for  the  map  are  all  located  south  and 
southeast  of  the  site  and  were  not  used  largely  because  of  their  appreciable  distance 
from  the  landfill  boundary.  Also,  piezometers  P-4  and  P-5  are  located  south  of  an 
apparent  potentiometric  high  that  is  present  south  of  the  project  site. 

The  horizontal  and  vertical  distribution  of  the  wells  and  piezometers  used  had  been 
previously  established  for  a  variety  of  reasons  related  to  the  information  needs  for  the 
geologic  and  hydrogeologic  investigation  for  the  landfill  project.  The  need  for 
representative  ground- water  level  data  was  but  one  of  several  factors  considered.  The 
high  cost  of  the  deep  drilling  required  at  the  site  necessitated  optimum  selection  of  the 
number  and  location  of  borings  to  meet  a  complex  of  information  needs.  This 
necessarily  placed  limits  on  the  number  and  distribution  of  wells  and  piezometers 
available  for  any  one  category  of  hydrogeologic  data.  However,  based  on  the  extensive 
knowledge  and  understanding  of  the  site  hydrogeologic  system  developed  in  the  course 
of  the  investigations  performed  for  preparation  of  the  ROWD,  the  available  ground- 
water level  data  are  adequate  to  accurately  depict  at  the  scale  of  the  project  the 
potentiometric  surface  of  the  uppermost  aquifer  and  the  direction  of  ground-water 
movement  in  the  uppermost  aquifer  beneath  the  Eagle  Mountain  site. 

The  horizontal  distribution  of  data  is  nonuniform.  That  is,  relatively  detailed 
clusters  of  data  are  available  at  two  locations  near  the  downgradient  edge  of  the 
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proposed  landfill  footprint  where  pumping  tests  were  performed  and  where  the  need  for 
detailed  subsurface  data  was  most  critical.  Also,  a  fairly  dense  distribution  of  water- 
level  control  exists  in  the  east  bowl  of  East  Pit.  Elsewhere  on  the  site,  the  observation 
points  are  relatively  regularly  dispersed.  This  broad  but  more  or  less  regular 
distribution  of  control  made  it  possible,  in  conjunction  with  surface  geologic 
information,  to  collect  representative  hydrogeologic  data  across  the  site  that  comprise 
an  acceptable  degree  of  control.  This  is  aided  by  the  fact  that  the  shape  of  the 
potentiometric  surface  is  clearly  reflective  of  the  gross  surface  topography  of  the  site. 
Considering  the  great  depth  of  the  water  table  below  ground  surface,  and  the  low 
recharge  rate,  the  potentiometric  surface  is  a  smoothed  and  subdued  image  of  the 
ground- surface  topography.  The  relatively  steep  potentiometric  gradients  in  the 
upgradient  parts  of  the  project  site  are  believed  to  be  controlled  by  both  the  steep 
topography  at  these  locations  and  the  fact  that  the  water  table  is  at  greatest  depth  in  the 
upgradient  areas.  Fracture  aperture  widths  diminish  with  depth  as,  to  some  extent,  does 
fracture  density.  Consequently,  hydraulic  conductivity  diminishes  with  depth,  which 
helps  explain  the  steeper  gradients  in  the  upgradient  areas  where  the  water  table  is  at 
greater  depth  below  ground  surface  than  in  the  valleys.  The  relationship  between  the 
slope  of  the  potentiometric  surface  and  the  corresponding  surface  topography  and  depth 
to  ground  water  is  illustrated  graphically  in  hydrogeologic  cross  sections  X-X,  Y-Y, 
and  Z-Z  in  Figures  6a  and  6b. 

No  multiple-depth-completion  wells  or  cluster  wells  (to  observe  possible 
differences  in  hydraulic  head  with  depth)  were  installed  at  the  site.  There  were  several 
justifications  for  not  including  these  types  of  observation  points.  These  justifications 
are  given  below. 

•  Considering  the  cost  to  install  multiple-well  completions  at  several  locations 
on  this  site,  the  clear  and  strong  justification  needed  for  such  completions  was 
lacking. 

•  The  relatively  low  permeabilities  encountered  in  the  subsurface  of  much  of 
the  site  limits  the  ability  to  identify  and  isolate  zones  that  may  be  expected  to 
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communicate  with  a  well  bore  sufficiently  to  yield  reliable  differential  head 
data,  if  it  exists. 

•  Likely  large  differences  in  equilibration  time  of  water  levels  measured  at  the 
same  times  at  multiple  depths  at  one  location  further  complicate  isolation-zone 
selection  and  acquisition  of  reliable  differential  head  data  at  a  single  location. 

Also,  for  a  number  of  reasons,  it  is  unlikely  that  vertical  head  differentials  in  the 
saturated  zone  of  magnitudes  important  to  the  design  and  monitoring  of  the  proposed 
landfill  are  present  beneath  the  site.  The  reasons  that  significant  vertical  head 
differentials  are  unlikely  to  exist  in  the  saturated  zone  beneath  the  site  are  given  below: 

•  The  extremely  low  recharge  rates  to  the  bedrock  saturated  zone  in  the  project 
area  (see  Section  5.2),  does  not  constitute  a  recharge  condition  that  would 
induce  significant  downward  vertical  gradients. 

•  With  no  apparent  significant  natural  discharge  from  the  ground-water  system 
on  or  near  the  site,  significant  upward  vertical  gradients  are  not  expected  in 
the  essentially-unconfined  bedrock  saturated  zone. 

•  With  the  reduction  in  fracture  aperture  width  with  depth  plus,  to  a  lesser 
degree,  fracture  density,  and  the  consequent  general  reduction  in  hydraulic 
conductivity  with  depth,  near-horizontal  components  of  flow  may  be  expected 
to  dominate  in  the  upper  part  of  the  saturated  zone. 

Because  of  the  relatively  low  permeability  of  the  bedrock  beneath  much  of  the  site, 
relatively  long  well  screens  (i.e.,  mostly  50  to  100  ft  (15  to  30  m)  in  length  at  control 
points  used  for  the  potentiometric  surface  map)  were  installed  to  assure  adequate 
communication  with  the  aquifer  to  either:  (i)  make  it  feasible  to  collect  ground- water 
samples  for  analyses;  or  (ii)  to  facilitate  reasonable  equilibration  times  for  collecting 
ground- water  level  measurements. 
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A  review  of  the  ground-water  level  data  utilized  to  construct  the  potentiometric- 
surface  map  in  Figure  5  reveals  that  at  19  of  the  31  monitoring  wells  and  piezometers 
from  which  ground- water  level  elevations  were  used  for  constructing  the  map,  the  static 
water  level  (SWL),  when  measured,  was  within  the  well  screen  or  not  far  above  the  top 
of  the  screen  (i.e. ,  the  screen  intersected  or  its  top  was  not  far  beneath  the  water  table). 
At  the  remaining  twelve  observation  points,  the  SWL  was  at  a  considerable  height 
above  the  top  of  the  screen  (i.e.,  mostly  in  the  range  of  40  to  80  ft  (12  to  24  m)). 
Eight  of  these  twelve  points  were  located  in  close  proximity  to  the  site  of  the  P-20 
aquifer  pumping  test  and  three  of  the  remaining  four  wells  were  in  close  proximity  of 
the  Bald  Eagle  Canyon  fault  pumping  test  area.  At  a  majority  of  these  twelve 
observation  points,  the  first  water  reported  during  the  advance  of  the  well  boring  was 
appreciably  lower  (i.e.,  in  the  depth  range  of  where  the  well  screen  was  ultimately 
installed)  than  the  elevation  of  the  SWL  measurement  collected  from  the  finished  well 
or  piezometer  and  used  for  construction  of  the  potentiometric-surface  map.  In  these 
borings,  the  well  screen  was  ordinarily  installed  not  far  below,  or  often  intersecting  the 
depth  interval  in  which  water  was  first  encountered  during  drilling.  In  these  areas,  the 
aquifer  may  be  semi-confined  locally  with  the  possibility  for  presence  of  a  local  upward 
vertical  hydraulic  gradient.  However,  because  of  the  likely  limited  lateral  extent  of 
confinement  if  present,  significant  head  change  with  depth  is  not  expected. 


5.3.3       Fracture  Patterns 

Three  identified  fracture  sets  (termed  the  primary,  secondary,  and  tertiary  sets)  in 
bedrock  beneath  the  site  have  widely  distributed,  and  non-constant  orientations,  that 
satisfy  the  criteria  described  in  USEPA  [1991a].  The  primary  fracture  set  has  a 
predominant  orientation  that  is  northwest-southeast  and  a  steep  dip  (60°  to  90°),  the 
secondary  fracture  set  is  oriented  northeast-southwest  and  is  also  steeply  dipping.  The 
tertiary  fracture  set  has  a  distributed  orientation  and  a  generally  low-angle  dip  (in  the 
range  of  20°).  Primary  fractures  appear  to  parallel  topographic  features  and  the  ancient 
fault  zones  mapped  at  the  site. 
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The  detailed  characteristics  of  fractures  in  the  bedrock  beneath  the  site  were 
evaluated  by  GSi/water  [1991a,b,c;  1992b,c;  1993b]  using  four  methods:  (i)  mapping 
of  fracture  properties  at  surface  outcrops  across  the  site;  (ii)  detailed  fracture  analyses 
of  cores  and/or  videologs  from  20  boreholes;  (iii)  evaluation  of  the  relationship  between 
fracture  density  and  lithology  using  six  corelogs  from  locations  across  the  site;  and  (iv) 
inspection  of  select  portions  of  six  rock  cores  from  locations  across  the  site.  Each 
methodology  and  the  data  developed  from  the  application  of  each  of  the  four 
investigative  methods  is  discussed  in  detail  in  Section  5  and  Appendix  C  of  the  ROWD 
[GeoSyntec,  1992],  and  in  Section  19  and  Appendices  AA  and  BB  of  the  ROWD-SV2 
[GeoSyntec,  1993b]. 

For  the  equivalent  porous-media  assumption  to  apply,  the  density  (i.e. ,  the  number 
per  unit  volume)  of  fractures  should  be  high,  especially  with  respect  to  the  scale  of  the 
study  area.  The  data  from  the  investigations  cited  above  indicate  that  the  identified 
scale  or  spacing  of  major  fractures  at  the  Eagle  Mountain  Landfill  site  is  high,  ranging 
from  less  than  two  to  more  than  nine  over  a  distance  of  about  1  ft  (0.3  m),  or  7  to  30 
fractures  per  meter  (F/m),  with  numerous  smaller  fractures  between  the  major 
fractures.  In  the  saturated  zone,  the  average  spacing  of  open  fractures  with  measurable 
apertures  is  approximately  1  every  6  in.  (150  mm).  This  scale  of  fracturing  is  at  least 
1,000  times  less  than  the  scale  of  the  Eagle  Mountain  Landfill  project  and  satisfies  the 
recommendations  given  in  USEPA  [1991a]  that  the  scale  of  fracturing  be  at  least  100 
times  less  than  that  of  the  project  for  establishing  porous-media  equivalency. 

For  the  equivalent  porous-media  assumption  to  apply,  effective  fracture  aperture 
widths  should  be  approximately  constant  and  not  widely  distributed,  whereas, 
conversely,  the  fracture  orientation  should  be  distributed  and  not  constant.  Fracture 
aperture  widths  in  bedrock  beneath  the  Eagle  Mountain  site  were  evaluated  during 
surface  mapping  and  through  detailed  analysis  of  data  from  20  boreholes  located  across 
the  site.  Aperture  widths  were  computed  directly  from  the  videologs  for  each  fracture 
observed  in  the  borehole  interval  with  the  sidescan  camera.  The  results  of  these 
evaluations  indicate  that  fracture  aperture  widths  are  consistent  and  fracture  orientation 
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is  distributed  (as  evidenced  by  the  existence  of  primary,  secondary,  and  tertiary  fracture 
sets). 

Data  on  average  fracture  aperture  widths  for  the  primary  and  secondary  fracture 
sets  are  summarized  in  Section  19  of  the  ROWD-SV2.  The  data  indicate  that,  as 
expected,  aperture  widths  generally  decrease  with  depth  as  the  amount  of  overburden 
increases.  The  two  graphs  for  aperture  width  versus  depth  in  monitoring  wells  MW-7 
and  MW-8  in  Figures  7a  and  7b,  respectively,  are  illustrative  of  this  condition.  Below 
a  depth  of  about  400  ft  (120  m)  to  at  least  the  maximum  depth  of  videologging  (i.e., 
876  ft  (207  m)),  average  aperture  widths  remain  relatively  constant  and  in  the  range  of 
approximately  0.008  in.  (0.2  mm)  and  0.02  in.  (0.5  mm).  A  compilation  of  the  range 
of  average  aperture  widths,  derived  from  analysis  of  videologs  of  the  primary  and 
secondary  fracture  sets,  is  presented  in  Table  19-4  of  the  ROWD-SV2. 

As  demonstrated  from  the  foregoing  discussion,  the  primary  and  secondary  fracture 
sets  mapped  and  analyzed  in  the  investigations  for  the  ROWD  represent  the  dominant 
elements  of  the  densely  interconnected  fracture  system  beneath  the  project  site. 
Fracture  apertures  for  the  tertiary  fracture  set  were  generally  observed  to  be  closed 
within  a  few  tens  of  feet  of  the  ground  surface.  Although,  this  shallow  low-angle 
fracture  set  likely  provides  important  pathways  for  the  initial  infiltration  of  local 
recharge  waters,  the  tertiary  fracture  set  apparently  does  not  contribute  important 
ground-water  flow  pathways  in  the  bedrock  saturated  zone  beneath  the  site. 
Consequently,  considering  the  appreciable  depth  of  the  water  table  everywhere  beneath 
the  site,  the  steeply  to  nearly  vertically  dipping  primary  and  secondary  fracture  sets 
together  comprise  the  equivalent  porous-media  ground-water  flow  system  within  the 
zone  of  saturation.  Of  the  two  sets,  the  primary  or  northwest-southeast  fracture  set  is 
dominant.  The  mapped  ancient  faults  and  principal  tributary  canyons  to  Eagle  Creek 
Canyon  are  coincident  (i.e.,  parallel  to)  the  primary  fracture  set. 

Figure  5-24  of  the  ROWD  [GeoSyntec,  1992]  presents  rose  diagrams  reproduced 
in  this  report  as  Figure  8.  The  diagrams  represent  the  mapped  occurrence  of  the 
primary,  secondary,  and  tertiary  fracture  sets  at  the  project  site.    The  diagrams  make 
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clear  the  intersecting  character  of  the  steeply  dipping  to  nearly  vertical  primary  and 
secondary  fracture  sets.  It  is  clear  from  the  site  data  that  ground- water  movement  in 
the  saturated  zone  is  largely  along  densely-distributed,  intersecting,  steeply  dipping  to 
near- vertically  oriented  fractures.  Therefore,  the  hydraulic  conductivity  values  for  the 
uppermost  aquifer  obtained  in  the  course  of  the  investigation,  and  discussed  in  the 
following  section  of  this  summary  report,  essentially  represent  the  hydraulic 
conductivity  of  these  densely  intersecting  fractures.  Table  19-4  in  the  ROWD-SV2 
[GeoSyntec,  1993b]  and  reproduced  in  this  report  as  Table  3  lists  average  fracture 
aperture  width  and  calculated  hydraulic  conductivity  from  detailed  analyses  of  primary  - 
and  secondary-set  fractures  in  boreholes  at  the  project  site.  As  noted  earlier,  these 
intersecting  fractures  are  present  in  a  density  and  a  mode  of  distribution  that  meet  the 
requirements  for  an  equivalent  porous  media. 

The  verticality  of  the  fractures  that  comprise  the  densely  intersecting  fracture 
system  does  not  of  itself  imply  the  presence  of  significant  vertical  hydraulic  gradients. 
As  discussed  previously  in  Subsection  5.3.2  of  this  report,  vertical  hydraulic  gradients 
within  the  uppermost  ground-water  flow  system  beneath  the  project  site  are  assumed 
to  be  minimal  or  practically  lacking.  This  is  because  of  the  extremely  low  recharge 
rate  and  the  lack  of  a  discharge  area  on  or  near  the  site.  If  appreciable  local  recharge 
were  occurring  on  the  site,  a  significant  downward  vertical  component  of  flow  in  the 
upper  part  of  the  saturated  zone  beneath  the  recharge  area  would  be  expected. 
Likewise,  if  discharge  from  the  ground-water  system  were  occurring  on  or  near  the 
project  site,  a  significant  upward  component  of  flow  would  be  expected  in  the  saturated 
zone  at  or  near  to  points  of  discharge.  It  is  noted,  however,  that  lack  of  a  nearby 
discharge  area  does  not  preclude  the  possibility  for  ground-water  underflow  from 
upgradient  of  the  project  site  in  a  deeper,  locally-confined  or  semi-confined  zone. 


5.3.4       Distribution  of  Hydraulic  Conductivity 

In   fractured-rock   flow    systems    that   satisfy    the    porous-media   equivalency 
assumption,  the  distribution  of  hydraulic  conductivity  should  be  approximately  log- 
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normal.  In  contrast,  and  as  described  previously,  large  contrasts  in  hydraulic 
conductivity  can  occur  in  fractured-rock  ground-water  flow  systems  that  have  a  sparse 
distribution  of  widely-spaced  fractures.  These  large  contrasts  in  hydraulic  conductivity 
can  result  in  a  distinct  bi-modal  distribution  of  hydraulic  conductivity  that  is  an 
indication  that  the  fractured-rock  flow  system  in  question  does  not  satisfy  the  porous- 
media  equivalency  assumption  [USEPA,  1991a]. 

Estimates  of  hydraulic  conductivity  in  bedrock  beneath  the  Eagle  Mountain  Landfill 
site  were  obtained  by  GSi/ water  [in  GeoSyntec,  1993b]  using  three  sources  of 
information:  (i)  effective  fracture  aperture  widths  as  calculated  from  detailed  fracture 
analyses  of  19  boreholes;  (ii)  results  of  packer  tests  conducted  in  five  coreholes;  and 
(iii)  pumping  tests  in  the  Bald  Eagle  Canyon  Fault  Zone  and  in  the  southern  portion  of 
the  Phase  1  area  of  the  landfill  footprint. 

As  described  by  GSi/ water  in  Appendices  C-7  and  C-8  of  the  ROWD,  and  in 
Appendix  BB  of  the  ROWD-SV2,  bedrock  hydraulic  conductivity  values  were 
calculated  for  19  boreholes  and  monitoring  wells  at  the  site  based  on  effective  fracture 
widths  as  determined  during  detailed  fracture  analyses.  A  compilation  of  the  262 
calculated  hydraulic-conductivity  values  is  provided  in  Appendix  BB  of  the  ROWD- 
SV2.  Statistical  analyses  of  these  data  indicate  that  the  data  are  log-normally  distributed 
(see  Figure  9)  at  a  95  percent  confidence  level  (i.e.,  there  is  only  a  five  percent 
probability  that  the  probability  distribution  function  of  the  population  from  which  the 
sample  is  drawn  is  not  log-normally  distributed).  Also  shown  is  that  the  calculated 
hydraulic  conductivities  derived  from  evaluation  of  effective  fracture  widths  have  a 
geometric  mean  of  5.4  x  10"4  cm/s.  The  calculated  values  of  hydraulic  conductivity 
from  effective  fracture  widths  range  from  approximately  6  x  10"6  to  1  x  10 2  cm/s,  with 
values  generally  decreasing  with  depth. 

Bedrock  hydraulic  conductivity  values  were  calculated  using  results  from 
39  straddle-packer  tests  conducted  in  five  coreholes  distributed  over  the  site.  These 
tests  were  conducted  by  isolating  a  10-ft  (3-m)  long  interval  of  borehole  using  inflatable 
packers,  pressurizing  the  isolated  borehole  with  water,  and  observing  the  decline  in 
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water  pressure  over  time.  Detailed  procedures  for  conducting  the  tests  and  interpreting 
the  data  are  described  in  Appendix  E-ll  of  the  ROWD.  Statistical  analysis  indicated 
that  the  calculated  hydraulic  conductivities  from  the  packer  tests  follow  a  log-normal 
distribution  with  a  geometric  mean  of  2  x  10"5  cm/s.  The  calculated  hydraulic 
conductivity  values  from  the  straddle-packer  test  results  range  from  2  x  10"6  to  5  x  10"4 
cm/s.  Statistical  analysis  results  presented  in  Section  19  of  the  ROWD-SV2 
demonstrate  that  the  bedrock  hydraulic  conductivities  obtained  for  the  39  straddle- 
packer  tests  are  log-normally  distributed  (see  Figure  10). 

The  apparent  explanation  for  the  lower  geometric  mean  for  hydraulic  conductivity 
calculated  from  the  packer  tests  compared  to  calculations  from  effective  fracture  widths 
is  a  bias  toward  lower  hydraulic  conductivity  values  resulting  from  the  need  to  set 
packers  in  parts  of  the  borehole  that  penetrate  the  more  competent,  and  consequently 
less  permeable  rock.  A  greater  range  of  competency  was  observable  from  the  fracture 
aperture- width  analyses. 

Ancient  en-echelon  faults  noted  earlier  represent  high  (i.e. ,  relatively)  permeability 
zones  in  the  bedrock  flow  system.  This  is  recognized  in  the  discussion  of  bedrock 
hydraulic  conductivity  in  Section  19.4.2  of  Supplemental  Volume  2  (SV2)  of  the 
ROWD  (GeoSyntec,  1993b),  which  states: 

"The  relationship  between  calculated  hydraulic  conductivity  and  depth 
generally  parallels  the  relationship  between  fracture  characteristics  and  depth. 
Accordingly,  a  decrease  in  hydraulic  conductivity  is  generally  observed  with 
depth  as  both  the  aperture  width  and,  to  a  lesser  extent,  the  density  of 
fracturing  also  decrease  with  depth.  This  relationship  is  discussed  in  more 
detail  in  Subsection  19.4.6.  However,  the  same  structural  and  lithologic 
factors  that  affect  fracture  characteristics  also  affect  the  calculated  hydraulic 
conductivity.  The  calculated  values  of  hydraulic  conductivity  cover  a  wide 
range  from  approximately  6  x  W6  to  1  x  102  cm/s.  The  lower  portion  of  the 
range  (approximately  6  x  1CT6  to  1  x  IV3  cm/s)  is  probably  representative  of 
the  hydraulic  conductivity  of  the  relatively  thick  quartz  monzonite  in  areas  that 

GE3586-18/GA950904  31  96.05.13 


GeoSyntec  Consultants 

have  not  been  affected  by  such  secondary  factors  as  faulting  or  intrusion  of 
dikes. " 

The  upper  portion  of  the  range  (approximately  1  x  10"3  to  1  x  10~2  cm/s)  is 
probably  representative  of  the  hydraulic  conductivity  of  more  highly  fractured  zones 
associated  with  faulting  or  intrusions  of  the  type  identified  during  the  P-20  pumping 
tests  described  in  Subsection  19.5.2  of  SV2  [GeoSyntec,  1993b].  The  more  fractured 
zones  at  the  Eagle  Mountain  Landfill  site  occur  much  less  frequently  than  do  the  less 
fractured  zones.  As  a  result,  there  are  correspondingly  fewer  occurrences  in  Figure  9, 
of  this  summary  report,  of  hydraulic  conductivity  values  in  the  range  of  1  x  10"3  to 
1  x  10"2  cm/s  than  in  the  range  of  the  geometric  mean  hydraulic  conductivity. 

The  hydraulic  conductivity  distribution  described  above  was  fully  taken  into 
account  in  selecting  point-of-compliance  ground- water  monitoring  well  locations.  This 
is  reflected  in  Section  20.3  of  the  ROWD-SV2  [GeoSyntec,  1993b]  and  discussed  in 
Section  6.6  of  this  summary  report. 

In  recognizing  the  densely  fractured  bedrock  beneath  the  project  site  as  equivalent- 
porous  media  with  widely  spaced  zones  of  relatively  high  permeability  closely 
associated  with  the  en  echelon  faults,  the  bedrock  might  be  conceptualized  as  a 
"fractured  porous  media"  as  defined  in  studies  reported  by  E.A.  Sudicky  and  his 
coworkers.  Examples  of  their  work  have  been  reported  in  Water  Resources  Research 
and  in  Ground  Water,  including  Tang,  Frind,  and  Sudicky  [1981],  Sudicky  and  Frind 
[1982],  and  Feenstra,  Cherry,  Sudicky,  and  Zia  Hag  [1984].  Their  work  has  dealt 
largely  with  the  development  of  analytical  solutions  to  problems  of  contaminant 
transport  along  discrete  fractures  in  a  porous  rock  matrix.  An  example  would  be  a 
sandstone  where  the  permeability  of  the  porous  matrix  (i.e.,  the  sandstone)  is 
appreciably  less  than  that  of  discrete  single  or  parallel  fractures  that  cut  the  porous 
matrix. 

If  one  were  to  apply  the  term  "fractured  porous  media"  to  the  fractured  bedrock 
beneath  the  Eagle  Mountain  project  site,  the  main  mass  of  fractured  bedrock  would 
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represent  the  porous  media  of  Sudicky  and  others  [1981,  1982,  and  1984].  The  en 
echelon  fault  zones  would  then  necessarily  represent  their  "discrete"  fractures. 
However,  in  reality,  the  faults  represent  widely-spaced  zones  of  relatively  more  densely 
fractured  bedrock  material  that  comprises  shatter  zones  of  an  abundance  of  complexly 
intersecting  fractures  adjacent  to  the  fault.  These  shatter  zones  represent  relatively 
high-permeability,  equivalent-porous  media  flow  zones  that  provide  preferential  flow 
pathways  bounded  by  relatively  low-permeability  zones  that  comprise  the  majority  of 
the  equivalent-porous  media  bedrock  beneath  the  site.  Therefore,  the  preferential 
pathways  associated  with  the  fault  zones  are  most  appropriately  treated  as  equivalent- 
porous  media  rather  than  discrete  fracture  pathways.  In  this  sense,  the  bedrock  at  the 
site  is  better  conceptualized  as  a  "nonhomogeneous  equivalent-porous  media"  rather 
than  a  "fractured  porous  media. " 

In  summary,  hydraulic  conductivities  calculated  from  the  detailed  analysis  of 
fracture  data  and  packer-test  data  were  separately  evaluated  to  assess  whether  they  are 
log-normally  distributed.  The  statistical  methods  used  in  making  the  evaluations  are 
described  in  Section  19  of  the  ROWD-SV2.  As  indicated  by  the  bar  graphs  in  Figure 
9  and  Figure  10,  the  statistical  analysis  of  the  hydraulic  conductivity  estimates  show 
that  the  estimates  are  log-normally  distributed,  and  therefore  the  estimates  satisfy  the 
porous-media  equivalency  criterion  described  in  EPA  [1991a]. 


5.3.5       Response  to  Pumping  Tests 

Two  sets  of  multiple-well  pumping  tests  were  performed  within  the  proposed 
landfill  footprint,  in  areas  shown  on  Figure  5,  to  evaluate  whether  the  response  of  the 
ground-water  flow  system  satisfies  the  equivalent  porous-media  criteria  described 
above.  The  first  set  of  tests,  called  the  Bald  Eagle  Canyon  Fault  Zone  pumping  tests, 
was  conducted  in  October  1992  in  the  immediate  vicinity  of  the  Bald  Eagle  Canyon 
Fault  Zone.  The  second  set  of  tests,  termed  the  P-20  pumping  tests,  was  performed 
during  November  1993  near  piezometer  P-20  in  the  southern  portion  of  the  Phase  I  area 
of  the  landfill  footprint.     Detailed  analyses  of  these  pumping  tests,  performed  by 
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Ground- Water  Associates,  Inc.  [1993],  are  presented  in  Appendix  FF  of  the  ROWD- 
SV2  [GeoSyntec,  1993b]. 

The  results  of  the  pumping  tests  show  that  the  ground-water  flow  system  in  the 
areas  of  the  tests  satisfy  the  applicable  equivalent  porous-media  criteria  of:  (i)  an 
approximately  circular  or  elliptical  cone  of  depression;  (ii)  smooth  time-drawdown 
curves;  and  (iii)  a  linear  relationship  between  discharge  and  drawdown  in  observation 
wells.  The  characteristic  responses  during  pumping  tests  of  ground- water  flow  systems 
are  presented  in  Figure  1 1  of  this  report.  The  approximately  circular  or  elliptical 
cones  of  depression  for  the  P-20  pumping  tests  were  presented  on  Figures  19-9,  19-10, 
19-11,  and  19-13  of  the  ROWD-SV2.  The  approximately  elliptical  cone  of  depression 
for  the  Bald  Eagle  Fault  Zone  test  was  presented  on  Figure  19-16  of  the  ROWD-SV2. 
The  time-drawdown  curves  for  both  sets  of  tests  are  contained  in  Appendix  FF  of  the 
ROWD-SV2.  The  linear  discharge-drawdown  relationship  from  the  P-20  pumping  test 
is  presented  on  Figure  19-12  of  the  ROWD-SV2.  A  discharge-drawdown  relationship 
for  observation  wells  in  the  Bald  Eagle  Canyon  Fault  Zone  pumping  test  could  not  be 
established  because  the  pumping  rates  used  were  too  low. 

The  transmissivities  and  storage  coefficients  calculated  from  the  time-drawdown 
response  observed  in  piezometers  P-6,  P-7,  and  P-8  in  the  Bald  Eagle  Canyon  Fault 
Zone  pumping  test  range  from  40  to  600  gpd/ft  (5.8  x  10'6  to  8.6  x  10"5  m2/s)  and  2  x 
10~3  to  2  x  10"2,  respectively.  The  calculated  hydraulic  parameters  using  the  results  of 
the  Bald  Eagle  Canyon  Fault  Zone  test,  presented  in  Table  19-9  of  the  ROWD-SV2, 
are  in  the  same  range  as  those  calculated  using  the  results  of  packer  tests  conducted  in 
the  more  competent  (less  fractured)  bedrock  intervals. 

The  transmissivity  and  storage  coefficient  calculated  using  the  results  of  the 
constant-discharge  pumping  test  performed  as  part  of  the  P-20  tests  are  in  the  range  of 
8,000  to  28,000  gallons  per  day  per  foot  (gpd/ft),  or  1.2  x  10'3  to  4.0  x  10*  meters 
squared  per  second  (m2/s),  and  4  x  10^  to  3  x  103,  respectively. 
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The  results  of  the  P-20  pumping  tests  also  indicated  the  presence  of  a  northwest- 
southeast  trending  high-transmissivity  feature  that  intersects  piezometers  P-17,  P-19, 
P-20,  and  P-24  below  the  ground- water  table.  This  feature  most  likely  reflects  the 
presence  of  one  of  the  en  echelon  northwest-southeast  trending  steeply-dipping  bedrock 
faults  that  have  been  mapped  at  the  site  (see  Figure  4).  Where  they  intersect  the 
ground- water  table,  these  faults,  because  of  the  highly  fractured  bedrock  associated  with 
them,  form  zones  with  high  transmissivity  within  and  along  their  alignment.  The  zones 
are  surrounded  by  unfaulted  bedrock,  at  significantly  lower  transmissivity.  The 
hydraulic  parameters  calculated  using  the  results  of  the  constant-discharge  tests  are 
presented  in  Table  19-7  of  the  ROWD-SV2. 


5.3.6       Ground-Water  Chemistry 

Ground  water  in  porous-media  equivalent  flow  systems  usually  has  relatively 
uniform  chemical  composition  through  time  and  from  place  to  place.  In  fractured  rock 
that  behaves  as  a  conduit-flow  system,  ground  water  moving  through  fractures  usually 
has  less  contact  time  with  mineral  surfaces  and  therefore  can  be  lower  in  total  dissolved 
solids  and  other  minerals  in  comparison  to  ground  water  in  porous-media  equivalent 
flow  systems  with  similar  mineralogy.  As  a  result,  ground-water  quality  in  fractured- 
rock  flow  systems  that  do  not  behave  as  equivalent  porous-media  can  vary  significantly 
through  time  and  from  place  to  place. 

Ground- water  quality  sampling  has  been  conducted  for  different  lengths  of  time  in 
the  period  July  1992  through  June  1993  at  monitoring  wells  MW-1  through  MW-6, 
MW-7,  and  MW-10  through  MW-13.  The  sampling  methodologies  and  protocols  used 
are  described  in  the  "Work  Plan  for  Ground-Water  Sampling"  included  as  Appendix  A 
to  this  report.  Table  4  of  this  report  presents  the  mean,  maximum,  and  minimum 
concentrations  of  the  major  ions  in  the  ground  water  at  the  site.  A  review  of  these  data 
does  not  indicate  a  pattern  of  significant  variations  in  ground-water  chemistry  over 
time.  Analytical  results  find  that  ground  water  within  the  fractured  bedrock  is  of  the 
calcium-magnesium  sulfate  type. 
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Ground-water  sampling  was  conducted  in  piezometer  P-20  during  the  four-day 
constant-discharge  pump  test.  Samples  of  ground  water  were  obtained  and  analyzed 
after  1,  24,  and  96  hours  of  pumping.  The  results  of  the  analyses  are  presented  in 
Table  5  of  this  report.  The  results  show  only  very  minor  variations  in  major  ion 
concentrations  between  sampling  events. 

Stiff  diagrams  were  constructed  using  the  mean  values  from  Table  4  for  major 
parameters  for  water  samples  from  monitoring  wells  MW-1  through  MW-7  and  MW-10 
through  MW-13.  The  Stiff  diagrams  are  presented  in  Appendix  GG  of  the  ROWD- 
SV2.  A  pattern  of  significant  differences  in  the  shapes  of  Stiff  diagrams  for  water 
samples  across  the  site  would  indicate  spatial  variations  in  ground- water  chemistry.  An 
evaluation  of  the  diagrams  does  not  indicate  significant  variations  between  samples  from 
the  eleven  existing  monitoring  wells  across  the  site.  A  Stiff  diagram  prepared  from  the 
mean  values  of  parameters  measured  in  water  samples  collected  from  piezometer  P-20 
(Table  5  of  this  report),  and  presented  in  Figure  19-19  of  the  ROWD-SV2,  also 
compared  favorably  with  the  diagrams  for  the  individual  monitoring-well  samples. 

Worthy  of  note,  however,  is  that  carbonate  and  pH  values  for  both  monitoring 
wells  MW-10  and  MW-11  are  abnormally  high  in  relation  to  analytical  results  for 
ground-water  samples  collected  from  the  other  nine  monitoring  wells  sampled 
periodically  and  for  which  analytical  results  are  presented  in  Table  4  of  this  report. 
Also,  carbonate  and  pH  values  are  appreciably  higher  for  well  MW-11  than  for  well 
MW-10.  A  discussion  of  the  anomalous  MW-10  and  MW-11  analytical  results  is 
provided  in  the  following  paragraphs. 

Wells  MW-10  and  MW-11  were  sampled  a  total  of  four  times.  The  wells  were 
first  sampled  in  February  of  1993,  as  part  of  a  sampling  program  involving  all  of  the 
monitoring  wells  at  the  site.  The  wells  were  also  sampled  in  April  (MW-11  only),  May 
(MW-10  only),  June,  and  September  of  1993. 

Well  MW-10  is  completed  in  the  ore  body,  which  contains  abundant  calcium 
carbonate  mineral  veins.    The  area  also  contains  zones  of  skarn,  a  metamorphic  rock 
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formed  from  carbonate-rich  rocks,  which  also  contain  calcium  carbonate  minerals. 
Thus,  the  probable  cause  of  the  elevated  pH  and  carbonate  levels  in  MW-10  is 
dissolution  of  calcium  carbonate  mineral  veins  in  the  surrounding  rock. 

GSi/water  considered  the  possibility  that  the  elevated  pH  and  carbonate  levels  in 
well  MW-10  could  have  been  caused  by  the  sand-cement  used  in  the  annular  seal. 
However,  according  to  the  construction  log,  the  portion  of  the  annular  seal  which 
contains  sand-cement  extends  from  the  surface  to  a  depth  of  990  ft  (300  m).  This  depth 
is  above  the  depth  of  the  static  water  level  in  the  well.  Since  the  sand-cement  mixture 
does  not  extend  into  the  saturated  interval,  it  likely  does  not  affect  the  chemistry  of  the 
ground  water. 

Well  MW-11  has  higher  carbonate  levels  and  a  higher  pH  than  MW-10.  The 
likely  cause  of  the  elevated  pH  and  carbonate  levels  is  grout  cement  from  the 
abandonment  of  corehole  CH-11.  The  corehole  is  approximately  30  ft  (9  m)  from 
MW-1 1 ,  and  was  drilled  to  a  total  depth  of  1 ,  100  ft  (335  m).  The  borehole  for  MW-1 1 
was  drilled  to  a  total  depth  of  1,130  ft  (345  m),  and  the  well  was  cased  to  a  depth  of 
916  ft  (280  m).  The  corehole  was  filled  with  grout  cement  on  28  July  1992.  The 
calculated  volume  of  the  corehole  was  about  3  yd3  (2.3  m3).  The  actual  amount  of 
cement  used  was  about  4.5  yd3  (3.4  m3).  This  suggests  that  some  of  the  cement 
migrated  through  fractures  into  the  surrounding  rock.  There  is  direct  evidence  that  the 
cement  affected  local  ground- water  quality.  During  sampling  activities  in  February  of 
1993,  the  sampling  crew  noted  that  the  water  had  a  "cement"  odor.  The  cement  could 
cause  the  local  ground  water  to  become  more  alkaline,  as  well  as  increase  its  carbonate 
content.  The  corehole  log  for  CH-11  notes  a  moderate  amount  of  calcite  veins. 
Dissolution  of  calcite  could  also  contribute  to  elevated  carbonate  levels  in  the  ground 
water. 

In  summary,  lack  of  significant  variation  in  ground- water  quality  over  the  site 
indicates  consistency  with  accepted  criteria  for  porous-media  equivalency. 
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5.3.7        Summary  Comparison  with  Porous-Media  Equivalency  Criteria 

A  comparison  of  the  properties  of  the  fractured  bedrock  aquifer  at  the  proposed 
Eagle  Mountain  Landfill  site  with  the  USEPA  criteria  for  porous-media  equivalency  is 
presented  in  Table  6  of  this  report.  Based  on  this  comparison,  it  is  concluded  that  the 
bedrock  ground-water  flow  system  beneath  the  Eagle  Mountain  Landfill  site  can  be 
conceptualized  as  a  nonhomogeneous  equivalent-porous  media.  As  a  result,  the  ground- 
water data  obtained  from  the  hydrogeologic  investigations  of  the  site  can  be  evaluated 
using  the  established  principles  of  porous-media  flow.  Using  these  principles,  the 
prerequisite  information  for  an  effective  and  reliable  ground-water  monitoring  system 
can  be  defined,  including  upgradient  and  downgradient  sides  of  the  landfill,  point  of 
compliance,  and  flow  directions  and  velocities.  This  information  is  discussed  in  the 
following  section  of  this  report. 

5.4  Ground-Water  Migration  and  Discharge 

The  direction  of  ground-water  movement  in  the  fractured  bedrock  beneath  the 
Eagle  Mountain  Landfill  site  is  down  the  slope  of  the  potentiometric  surface  toward 
ultimate  underflow  to  the  Chuckwalla  Basin  alluvial  aquifer  as  illustrated  in  the  cross 
section  in  Figure  12.  As  described  in  Section  3.4  of  this  report,  ground- water  flow 
from  the  Eagle  Mountains  is  to  the  northwestern  Chuckwalla  Ground-Water  Basin  and 
thence  southeastward  through  the  alluvial  basin  fill  (i.e.,  the  Chuckwalla  aquifer)  to 
ultimate  discharge  from  the  southeastern  Chuckwalla  Basin  as  subsurface  inflow  to  the 
Palo  Verde  Mesa  Ground- Water  Basin  (see  Figure  2). 

The  potentiometric  surface  map  for  the  Eagle  Mountain  Landfill  site  is  shown  in 
Figure  5  of  this  report.  As  can  be  seen  in  this  figure,  the  potentiometric  surface 
corresponds  to  a  generally  north  to  south  ground-water  flow  direction  over  the  northern 
and  central  portions  of  the  Phase  1  and  Phase  2  areas.  Immediately  south  of  the  landfill 
footprint  in  the  Phase  1  and  Phase  2  areas,  the  ground- water  flow  direction  changes 
from  southerly  to  easterly.   This  change  in  direction  occurs  at  the  location  of  a  west  to 
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east  ground-water  trough  that  is  approximately  coincident  with  the  Eagle  Creek  drainage 
adjacent  to  the  south  haul  road.  In  the  Phase  3  and  4  areas,  the  potentiometric  surface 
corresponds  to  a  northwest  to  southeast  ground-water  flow  direction  over  most  of  the 
area.  Along  the  southern  boundary  of  the  Phase  3  area,  the  ground-water  flow 
direction  becomes  easterly  at  the  location  of  the  west  to  east  ground- water  trough.  The 
trough  is  south  of  the  landfill  footprint  in  the  Phase  4  area  where  it  underlies  the  East 
Pit.  The  trough  becomes  less  pronounced  towards  the  east,  in  the  direction  of  the 
Chuckwalla  Valley  (i.e.,  the  Chuckwalla  Ground- Water  Basin).  Relationships  of  the 
potentiometric  surface  to  the  land  surface  and  to  the  subsurface  geology  is  illustrated 
in  hydrogeologic  cross  sections  X-X,  Y-Y,  and  Z-Z  in  Figures  6a  and  6b. 

The  potentiometric  gradient  is  greatest  in  the  northern  and  central  parts  of  Phase  1 
and  Phase  2  areas,  where  the  gradient  is  about  0.12,  or  the  equivalent  of  about  650 
ft/mi  (125  m/km).  In  the  west  to  east  ground- water  trough  at  the  southwesterly  edge 
of  the  Phase  3  area,  the  gradient  diminishes  to  about  0.03,  or  the  equivalent  of  about 
150  ft/mi  (30  m/km).  At  the  edge  of  the  Chuckwalla  Valley,  the  potentiometric 
gradient  is  in  the  range  of  about  0.015,  or  about  80  ft/mi  (15  m/km). 

The  linear  velocity  of  ground-water  flow  beneath  the  site  depends  upon  the 
hydraulic  conductivity  within  the  fractured  bedrock,  potentiometric-surface  gradient, 
and  effective  porosity  of  the  fractures.  As  these  parameters  vary  throughout  the  site, 
so  will  the  average  ground- water  velocity.  Based  upon  the  available  field  data,  most 
local  velocities  will  fall  within  the  range  of  3  to  30  ft  (1  to  10  m)  per  year.  However, 
in  parts  of  relatively  high-permeability  shatter  zones  in  the  vicinity  of  ancient  en 
echelon  faults  found  present  at  widely  spaced  locations  on  the  site,  local  velocities  may 
range  between  500  and  1,000  ft  (150  and  300  m)  per  year.  Velocities  along  a  given 
ground- water  pathway  will  vary  from  point  to  point  depending  on  fracture  aperture, 
density  of  intersecting  fractures,  and  other  variations  in  aquifer  characteristics.  The 
high  fracture  density  prevalent  in  the  bedrock  beneath  the  site  tends  to  place  the  average 
effective  porosity  near  the  higher  end  of  the  expected  range  of  one  to  five  percent. 
Because  the  higher  the  porosity  the  lower  the  velocity,  the  overall  average  linear 
velocity  beneath  the  landfill  site  is  likely  of  the  order  of  10  ft/yr  (3  m/yr)  or  less. 
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Downgradient  (principally  to  the  south  and  east  of  the  landfill)  of  the  Eagle 
Mountain  Landfill  site,  ground  water  passes  southeasterly  from  the  bedrock  ground- 
water flow  system  into  the  adjoining  alluvium  of  the  Chuckwalla  aquifer.  A  cross 
section  showing  this  bedrock/alluvium  contact  at  the  location  of  the  east  end  of  the  East 
Pit  is  presented  in  Figure  12  and  is  also  illustrated  in  hydrogeologic  cross  section  Z-Z 
in  Figure  6.  The  estimated  average  travel  time  for  ground- water  flow  from  the  Central 
Pit  northwest  of  the  landfill,  through  the  fractured  bedrock  beneath  the  landfill  footprint 
to  the  alluvium  of  the  Chuckwalla  aquifer  is  in  excess  of  450  years  (see  Figure  12). 
Travel-time  estimates  are  based  on  knowledge  of  average  hydraulic  conductivity, 
average  potentiometric  gradient,  and  estimates  of  average  effective  porosity  [GeoSyntec, 
1995]. 

Upon  entering  the  Chuckwalla  aquifer,  ground  water  continues  to  migrate  in  a 
southeasterly  direction  toward  the  axis  of  the  Chuckwalla  Ground  Water  Basin  and 
Palen  and  Ford  Dry  Lakes  within  the  basin  (see  Figure  2).  Some  natural  ground-water 
discharge  from  the  basin  may  result  from  evapotranspiration  in  the  vicinity  of  Palen 
Dry  Lake  where  the  ground- water  table  can  be  within  20  ft  (6  m)  of  the  ground  surface. 
No  natural  ground-water  discharge  occurs  at  Ford  Dry  Lake  where  the  water  table  is 
too  deep  to  be  reached  by  plant  roots.  Some  ground  water  originally  recharged  to  the 
bedrock  flow  system  in  the  Eagle  Mountains  may  ultimately  be  discharged  from  water 
supply  wells  in  the  Chuckwalla  aquifer  at  locations  in  the  northwestern  half  of  the 
Chuckwalla  Valley  in  pumping  centers  north  of  the  town  of  Desert  Center  [GeoSyntec, 
1995].  The  majority  of  these  wells  are  located  6  to  12  mi  (10  to  20  km)  southeast  of 
the  Eagle  Mountain  Landfill  site.  As  noted  in  Figure  12,  travel  time  for  ground  water 
recharged  at  the  East  Pit  to  reach  the  central  part  of  this  pumping  area  has  been 
estimated  to  exceed  50  years  [Geosyntec,  1995] .  Beyond  this  area,  ground  water  in  the 
Chuckwalla  aquifer  continues  to  migrate  southeastward  into  the  southeastern  half  of  the 
basin  and  to  underflow  to  the  Palo  Verde  Mesa  Ground  Water  Basin  (Figure  2). 
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5.5  Implications  for  Ground- Water  Monitoring 

As  the  result  of  the  extensive  geologic  and  hydrogeologic  investigations  of  the 
proposed  Eagle  Mountain  Landfill  site  and  vicinity,  the  distribution  of  ground- water 
pathways  beneath  and  adjacent  to  the  site  are  well  understood.  This  allows 
identification  of  representative  ground- water  monitoring  points. 

Conceptualization  of  the  fractured  bedrock  ground-water  flow  system  as  occurring 
in  a  nonhomogeneous  equivalent  porous  medium  is  a  critical  element  in  defining  the 
distribution  of  ground- water  pathways  beneath  the  project  site.  As  a  consequence,  this 
conceptualization  is  essential  to  establishing  a  reliable  ground-water  quality  monitoring 
program  in  compliance  with  applicable  regulatory  requirements.  The  proposed  ground- 
water monitoring  program  for  the  Eagle  Mountain  Landfill  site  and  the  monitoring 
regulatory  requirements  are  discussed  in  Section  6.2  of  this  report. 
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6.  GROUND- WATER  MONITORING  PROGRAM 

6.1  Overview 

Water-quality  monitoring  programs  to  meet  state  and  federal  regulatory 
requirements  have  been  developed  for  the  Eagle  Mountain  Landfill.  The  programs 
developed  for  landfill  Phases  1  through  4  are  described  in  the  ROWD,  ROWD-SV1, 
and  ROWD-SV2  [GeoSyntec,  1992,  1993a,b].  WDRs  incorporating  these  water  quality 
monitoring  programs  were  approved  by  the  RWQCB  on  17  May  1994.  The  WDRs  also 
contained  several  additional  program  requirements  that  address  monitoring  parameters 
and  reporting. 

The  ROWD  and  WDRs  describe  programs  for  monitoring  the  quality  of:  (i) 
surface  water,  (ii)  unsaturated-zone  liquids,  and  (iii)  ground  water.  These  programs 
were  developed  to  fully  satisfy  State  of  California  requirements  contained  in  Article  5 
of  Chapter  15,  which  has  been  approved  by  the  USEPA  as  part  of  state  implementation 
of  40  CFR  §258.  The  proposed  ground-water  monitoring  program  is  intended  to  satisfy 
the  regulatory  requirements  throughout  the  operational,  closure,  and  post-closure 
maintenance  periods  for  the  landfill. 

The  ground-water  monitoring  program  approved  in  the  WDRs  will  need  to  be 
modified  prior  to  development  of  Phase  5  of  the  landfill.  This  section  of  the  report 
presents  appropriate  modifications  to  the  plan.  Also,  the  relevant  regulatory 
requirements  for  monitoring  ground- water  quality  are  summarized,  the  point-of- 
compliance  for  the  landfill  is  defined,  and  the  suitability  and  reliability  of  the  proposed 
ground-water  monitoring-well  network  with  respect  to  its  effectiveness  and  compliance 
with  the  regulations  is  discussed. 
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6.2  Regulatory  Requirements 

A  ground-water  monitoring  program  at  waste  management  units  (WMUs)  is 
required  by  Article  5  of  Chapter  15.  Requirements  for  ground- water  monitoring 
systems  are  given  in  §2550.7  and  §2550.8  of  the  article.  The  objectives  of  these 
requirements  are  to  provide  for  the  detection,  characterization,  and  response  to  releases 
from  the  WMU  to  ground  water.  Article  5  has  been  approved  by  the  USEPA  as  part 
of  state  implementation  of  40  CFR  §258.  Federal  requirements  for  ground- water 
monitoring  and  corrective  action  at  nonhazardous  WMUs  are  contained  in  40  CFR 
§258.  This  section  of  the  Code  of  Federal  Regulations  (CFR)  establishes  minimum 
national  criteria  under  the  Resource  Conservation  and  Recovery  Act  (RCRA)  for 
municipal  solid  waste  landfill  units  and  under  the  Clean  Water  Act  for  municipal  solid 
waste  landfills  that  also  dispose  of  sewage  sludge.  The  Eagle  Mountain  Landfill  is 
proposed  as  a  Class  III  landfill,  so  it  will  not  receive  sewage  sludge. 

Article  5  requires  that  the  owner  or  operator  of  a  WMU,  such  as  the  proposed 
Eagle  Mountain  Landfill,  comply  with  the  provisions  of  the  article  "for  purposes  of 
detecting,  characterizing,  and  responding  to  releases  to  ground  water. . . "  The 
discussion  in  this  subsection  of  this  report  addresses  primarily  the  "detection" 
monitoring  requirements  of  Article  5  for  ground  water.  Article  5,  however,  also 
contains  specific  requirements  for  evaluation  monitoring  and  corrective  action 
programs.  Section  11.3  of  the  ROWD  includes  discussions  of  key  elements  of  the 
Article  5  requirements,  including:  (i)  types  of  programs;  (ii)  water  quality  protection 
standards;  (iii)  constituents  of  concern;  (iv)  concentration  limits;  (v)  points  of 
compliance;  (vi)  monitoring  points;  (vii)  compliance  period;  and  (viii)  monitoring 
parameters.  The  discussions  that  follow  in  this  summary  report  are  largely  limited  to 
definition  and  determination  of  the  point-of-compliance  and  the  rationale  for  the 
selection  of  monitoring  points  for  the  detection  ground-water  monitoring  program  for 
the  uppermost  aquifer  at  the  site. 
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Article  5  requires  that  ". . .  the  discharger  institute  a  detection  monitoring  program 
under  Section  2550.8  of  [that]  article. . . "  to  detect  any  release  of  liquid  to  ground  water, 
surface  water,  or  unsaturated-zone  liquid  at  the  earliest  possible  time  after  such  release 
may  occur.  The  discharger  is  required  "...  to  install  water  quality  monitoring  systems 
that  are  appropriate  for  detection  monitoring  and  that  comply  with  the  provisions  of 
Section  2550. 7  of  [the]  article. ..". 


6.3  Uppermost  Ground-Water  Flow  System 

It  has  been  established  through  the  site  characterization  process  that  the  materials 
containing  the  uppermost  ground-water  flow  system  beneath  the  landfill  site  consist 
largely  of  brittle,  highly  fractured  igneous  intrusive  rocks,  and  brittle  metasedimentary 
rocks  that  are  also  highly  fractured.  Site  characterization  investigations  at  the  Eagle 
Mountain  Landfill  site  reported  in  Section  5  of  the  ROWD  and  supplementary 
investigations  reported  in  the  ROWD-SV1  and  ROWD-SV2  have  found  at  least  three 
identifiable,  densely  intersecting  fracture  or  joint  sets  that  are  pervasive  within  the 
bedrock  that  contains  the  uppermost  ground- water  flow  system  beneath  the  site.  As 
discussed  in  Section  5  of  this  report,  the  results  of  hydrogeologic  investigations 
performed  for  the  Eagle  Mountain  Landfill  project  demonstrate  that  ground-water  flow 
in  the  system  of  intersecting  bedrock  fractures  may  be  treated  as  equivalent  to  flow  in 
porous-media.  As  summarized  in  Subsection  5.5  of  this  report,  this  equivalency  to 
porous-media  flow  conditions  has  important  implications  for  the  monitorability  of  the 
site. 


6.4  Ground-water  Flow  Direction 

The  direction  of  ground-water  flow  beneath  the  site  is  illustrated  by  the 
potentiometric-surface  map  presented  in  Figure  5  of  this  report.  The  direction  of  flow 
is  downgradient  and  along  pathways  essentially  perpendicular  to  the  direction  of  the 
equipotential  lines  on  the  map.    The  ground-water  flow  direction  is  discussed  in  more 
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detail  in  Section  5.4  of  this  report,  but  beneath  much  of  the  site  it  is  southeasterly, 
which  is  consistent  with  regional  flow  directions.  West  of  the  Bald  Eagle  Canyon  fault, 
however,  the  flow  direction  is  primarily  southerly  along  the  north  perimeter  of  the 
landfill  footprint  and  easterly  along  the  south  perimeter. 


6.5  Point-of-Compliance 

Section  2550.5(a)  of  Article  5  (Chapter  15)  defines  the  point-of-compliance  for 
ground- water  monitoring  as  follows: 

For  each  waste  management  unit,  the  regional  board  shall  specify  in  the  waste 
discharge  requirements  the  point-of-compliance  at  which  the  water  quality 
protection  standard  of  Section  2550. 2  of  [the]  article  applies.  The  point-of- 
compliance  is  a  vertical  surface  located  at  the  hydraulically  downgradient  limit  of 
the  waste  management  unit  that  extends  through  the  uppermost  aquifer  underlying 
the  unit. 

The  point-of-compliance  for  the  Eagle  Mountain  Landfill  with  respect  to  Phases 
1  through  4  is  described  in  Subsection  1 1 .3.6. 1  of  the  ROWD  as  the  downgradient  limit 
of  the  landfill  along  the  south  haul  road,  East  Pit  maintenance  road,  and  east  haul  road. 
The  point-of-compliance  so  defined  is  shown  in  Figure  11-2  of  the  ROWD.  With  the 
inclusion  of  Phase  5,  the  point-of-compliance  for  the  landfill  is  described  as  the 
downgradient  limit  of  the  landfill  along  the  south  haul  road  and  the  east  haul  road.  The 
point-of-compliance  so  defined  is  shown  in  Figure  13  of  this  report. 

The  ground- water  level  data  presented  in  the  ROWD,  ROWD  SV-1,  and  ROWD 
SV-2,  and  updated  through  August  1995  on  Table  1  in  this  report,  are  consistent  and 
support  the  location  of  the  point-of-compliance  shown  in  Figure  13  of  this  report  at  the 
potentiometric  downgradient  limit  of  the  proposed  landfill  footprint  (also  see  Figure  5). 
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6.6  Suitability  and  Reliability  of  Monitoring- Well  Network 

Based  on  the  hydrogeologic  data  in  the  ROWD,  ROWD-SV1,  and  ROWD-SV2, 
ground- water  levels  and  the  distribution  of  ground- water  flow  directions  beneath  the  site 
are  well  defined.  Analysis  of  the  data  has  led  to  a  good  understanding  of  the  details 
of  ground-water  movement  through  the  fractured  bedrock  in  the  saturated  zone  beneath 
the  site.  This  understanding  has  allowed  development  of  a  ground- water  monitoring 
network  that  meets  the  monitorability  requirements  of  §2550. 7(b)(1)(A)  and  (B)  of 
Article  5. 

The  ROWD  for  the  Eagle  Mountain  Landfill  proposed  a  ground-water  monitoring 
well  network  for  landfill  Phases  1  through  4  consisting  of  nine  upgradient  background 
wells  and  26  downgradient  point-of-compliance  wells.  (Note:  As  described  below,  a 
27th  downgradient  well  was  subsequently  added  to  the  network  proposed  in  the 
ROWD.)  The  proposed  ground- water  monitoring  well  network  for  Phases  1  through 
4  is  shown  on  Drawing  23  of  the  ROWD  and  in  Figure  14  of  this  report.  Proposed 
additions  and  other  modifications  to  the  network  to  meet  ground-water  monitoring 
requirements  for  landfill  Phase  5  are  shown  in  Figure  15  of  this  report.  The  rationale 
for  locating  monitoring  wells  is  similar  for  all  five  phases  of  the  Eagle  Mountain 
Landfill.    This  rationale  is  discussed  below. 

Each  well  in  the  network  will  be  screened  in  the  uppermost  saturated  zone  beneath 
the  project  site.  Subsections  11.6.1.2,  11.6.2.1,  and  11.6.2.2  of  the  ROWD  provide 
the  rationale  for  the  proposed  locations  of  the  downgradient  point-of-compliance  wells. 
The  rationale  is  also  summarized  in  Section  17.3  of  the  ROWD-SV2.  As  described  in 
Section  17.3  of  the  ROWD-SV2,  point-of-compliance  monitoring  wells  will  be  placed 
at  the  downgradient  landfill  boundary  at  locations  designed  to  monitor  ground  water  that 
has  flowed:  (i)  beneath  each  of  ten  leachate  collection  and  removal  system  (LCRS) 
sumps  included  in  the  design  of  Phases  1  through  4;  (ii)  beneath  the  two  LCRS  sumps 
that  will  be  installed  as  part  of  Phase  5;  (iii)  beneath  natural  canyons  within  the  landfill 
footprint;  and  (iv)  along  the  alignment  of  the  steeply  dipping  en  echelon  bedrock  faults 
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at  the  site;  and  (v)  at  other  locations  to  have  a  reasonably  consistent  lateral  spacing  of 
monitoring  wells  along  the  point-of-compliance.  The  investigations  and  analyses 
performed  during  preparation  of  the  ROWD,  ROWD-SV1,  and  ROWD-SV2  support 
the  monitoring  well  placement  strategy. 

Based  on  the  investigations  and  analyses  performed  for  the  ROWD-SV2,  it  was 
proposed  to  add  existing  piezometer  P-20  to  the  downgradient  point-of-compliance 
monitoring  well  network  originally  proposed  in  the  ROWD.  This  additional  well,  to 
be  designated  MW-47,  is  located  between  previously-proposed  monitoring  wells  MW-18 
and  MW-19  (see  Figure  12).  The  proposed  additional  monitoring  well  is  intended  to 
provide  additional  monitoring  capability  in  the  vicinity  of  the  intersection  of  the  point- 
of-compliance  with  a  zone  of  increased  hydraulic  conductivity  associated  with  a 
probable  northwest-southeast  trending  fault  at  this  location  (see  Figure  4  of  this  report). 

Figure  15  shows  the  modifications  to  the  Eagle  Mountain  Landfill  ground-water 
monitoring  program  proposed  for  the  time  period  of  activation  and  development  of 
landfill  Phase  5.  The  planned  modifications  consist  of  abandonment  of  several 
monitoring  wells  that  will  be  installed  during  the  development  of  Phases  3  and  4  and 
the  construction  of  a  number  of  new  monitoring  wells. 

During  Phase  5  development,  eight  monitoring  wells  previously  installed  during 
Phases  3  and  4  will  be  decommissioned  and  properly  abandoned.  All  eight  of  these 
wells  are  located  along  parts  of  the  potentiometric  downgradient  boundaries  of  Phases 
3  and  4  that  are  common  with  or  adjacent  to  the  upgradient  boundary  of  Phase  5.  As 
indicated  on  Figure  15,  the  wells  to  be  decommissioned  are  monitoring  wells  MW-32, 
MW-33,  MW-34,  MW-38,  MW-39,  MW-40,  MW-41,  and  MW-42.  Also  shown  on 
Figure  15,  five  new  ground-water  monitoring  wells  will  be  installed  with  the 
development  of  Phase  5.  Four  of  the  five  new  wells  will  be  installed  at  the  point-of- 
compliance  along  the  south  haul  road  and  the  fifth  new  well  will  be  installed  at  the 
point-of-compliance  along  the  east  haul  road.  The  five  new  monitoring  wells  will  be 
located  potentiometrically  downgradient  of  the  limit  of  the  landfill  containment  system 
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for  Phase  5.    The  process  of  selecting  proposed  locations  for  the  five  new  monitoring 
wells  was  the  same  as  for  the  first  four  phrases  of  landfill  development. 

As  indicated  by  the  foregoing  discussion,  the  presence  of  en  echelon  bedrock  faults 
at  the  site,  and  the  effect  on  the  ground- water  flow  system  of  the  higher  hydraulic 
conductivity  zones  associated  with  them,  has  been  considered  in  the  design  of  the 
ground- water  monitoring  well  network.  In  this  regard,  monitoring  wells  are  proposed 
at  or  near  the  intersection  of  mapped  or  suspected  faults  with  the  point-of-compliance. 
Furthermore,  the  higher  degree  of  fracturing  associated  with  faults  causes  increased 
fracturing  of  bedrock,  thereby  making  these  areas  more  susceptible  to  erosion  and  the 
subsequent  creation  of  topographic  relief.  Because  ground-water  flow  in  fractured 
bedrock  generally  follows  topography,  monitoring  wells  have  been  located  at  the 
intersection  of  natural  canyons  with  the  point-of-compliance. 

It  is  also  noted  that  in  developing  the  proposed  locations  of  point-of-compliance 
monitoring  wells,  consideration  was  given  to  the  presence  of  a  west-to-east  oriented 
ground- water  trough  at  and  immediately  south  of  the  landfill  footprint.  Ground  water 
passing  the  point-of-compliance  will  be  monitored  by  the  27  downgradient  wells  that 
will  be  progressively  installed  as  Phases  1  through  4  of  the  landfill  are  developed  and 
by  the  24  downgradient  wells  that  will  comprise  the  monitoring  system  after  Phase  5 
is  developed.  The  occurrence  of  a  release  to  ground  water  is  highly  unlikely  due  to  the 
arid  climate,  containment  and  collection  capabilities  of  the  liner  system  and  LCRS,  and 
monitoring,  containment,  and  collection  capabilities  of  the  unsaturated  zone  liquid 
monitoring  layer  at  the  site.  Should  such  an  unlikely  event  take  place,  however,  the 
opportunity  for  detection  of  the  release  will  first  occur  at  the  closest  downgradient 
point-of-compliance  well.  Subsequent  opportunities  for  detection  are  provided  by  the 
point-of-compliance  wells  located  to  the  east  of  the  closest  downgradient  well.  The 
wells  to  the  east  provide  subsequent  detection  opportunities  because  of  the  west  to  east 
direction  of  ground- water  flow  along  the  aforementioned  ground- water  trough.  The 
presence  of  the  trough  provides  redundancy  to  the  ground-water  monitoring  well 
network  and  also  results  in  a  zone  of  hydraulic  control  at  and  immediately  south  of  the 
landfill  footprint. 
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As  discussed  in  the  preceding  paragraphs,  extensive  site-specific  surface  and 
subsurface  investigations  for  the  Eagle  Mountain  Landfill  project  have  identified  a 
number  of  en  echelon  faults,  and  monitoring  wells  have  been  proposed  along  each. 
Notwithstanding  the  extensive  investigations  already  performed,  the  potential  exists  that 
minor  fault  structures,  or  zones  of  increased  fracturing,  exist  at  the  project  site. 

The  following  approach  will  be  used  to  account  for  possible  now  undefined 
additional  faulting.  Subphase-specific  geotechnical  investigations  and  studies  are 
planned  as  part  of  the  construction-level  design  for  each  subphase  of  Eagle  Mountain 
Landfill  development.  These  investigations  and  studies  are  required  by  specifications 
in  the  WDRs  approved  by  the  RWQCB.  As  part  of  this  investigation,  geologic  field 
reconnaissance  will  be  performed  to  confirm  that  the  subphase  does  not  include  any 
previously  unmapped  geologic  structures  (e.g.,  faults)  that  could  provide  preferential- 
flow  pathways  past  the  point  of  compliance.  Should  such  structures  be  identified,  they 
will  be  investigated  and  the  results  of  the  investigation  will  be  provided  to  the  RWQCB 
in  accordance  with  the  WDR  specifications.  Recommendations  for  adjusting 
monitoring-well  locations  or  adding  wells  to  reflect  the  potential  existence  of  such 
preferential-flow  pathways  will  be  provided  to  the  RWQCB  at  that  time. 


6.7  Compliance  of  Monitoring- Well  Network  with  Regulations 

Article  5  of  Chapter  15  requires  that  the  discharger  establish  a  ground- water 
monitoring  system  for  the  waste  management  unit  (i.e.,  landfill).  Requirements  for 
ground- water  monitoring  systems  are  given  in  §2550.7  and  §2550.8  of  the  article.  The 
proposed  ground-water  monitoring  system  for  the  Eagle  Mountain  Landfill  was 
developed  to  meet  the  requirements  of  §2550.7  for  number,  depth,  location,  and 
logging  of  monitoring  wells,  plus  sampling,  and  analysis  of  laboratory  results.  The 
proposed  system  was  also  developed  to  meet  the  requirements  of  §2550.8  relative  to 
establishing  a  list  of  monitoring  parameters,  constituents  of  concern,  background  values, 
maintenance  of  records  of  water  quality  data,  and  determination  of  statistically 
significant  evidence  of  a  release.    How  each  of  these  regulatory  requirements  will  be 
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met  is  described  in  detail  in  Section  11  of  the  ROWD  [Geosyntec,  1992]  with 
supplementary  information  provided  in  the  ROWD-SV1  [GeoSyntec,  1993a]  and 
ROWD-SV2  [GeoSyntec,  1993b] .  By  meeting  the  requirements  of  California's  Chapter 
15  for  ground-water  monitoring  systems,  the  requirements  of  40  CFR  §258  are  also  met 
by  the  proposed  ground- water  monitoring  program. 


r 
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7.  SUMMARY  AND  CONCLUSIONS 

During  the  period  1989  through  1993,  extensive  geologic  and  hydrogeologic 
investigations  for  the  Eagle  Mountain  Landfill  site  were  performed  by  several  firms, 
including  SCS  Engineers,  GSi/water,  Ground  Water  Associates,  Inc.  and  GeoSyntec. 
The  project  is  located  in  northeastern  Riverside  County,  California,  and  is  being 
developed  by  Mine  Reclamation  Corporation  (MRC),  Palm  Desert,  California.  As  part 
of  the  field  investigations,  a  total  of  51  boreholes,  coreholes,  piezometers,  and 
monitoring  wells  were  installed  on  or  near  the  site  for  a  cumulative  total  of  about 
50,000  ft  (15,000  m)  of  subsurface  drill  hole  advanced.  A  principal  purpose  of  the 
investigation  was  to  develop  information  on  the  occurrence  and  movement  of  ground 
water  at  the  site.  This  information  is  needed  to  characterize  the  site  and  to  develop  a 
water-quality  monitoring  plan  meeting  state  and  federal  regulatory  requirements. 

The  results  of  the  investigations  and  a  proposed  ground-water  monitoring  plan  for 
Phases  1  through  4  of  landfill  development  are  described  in  the  ROWD,  ROWD-SV1, 
and  ROWD-SV2  [GeoSyntec,  1992,  1993a,b].  These  documents  were  submitted  to  the 
California  RWQCB  -  Colorado  River  Basin,  Region  7  in  December  1992,  June  1993, 
and  December  1993,  respectively.  The  RWQCB  issued  Waste  Discharge  Requirements 
(WDRs)  for  the  Eagle  Mountain  Landfill  on  17  May  1994. 

This  report,  prepared  by  GeoSyntec  at  the  request  of  MRC  summarizes  both  the 
results  of  the  hydrogeologic  investigations  and  the  technical  demonstration  of 
monitorability  of  the  proposed  Eagle  Mountain  Landfill  site  presented  in  the  ROWD. 
The  key  findings  of  the  hydrogeologic  investigations  are: 

•  Ground  water  beneath  the  Eagle  Mountain  Landfill  site  occurs  largely  in 
fractured  igneous  intrusive  rocks  that  intrude  older  metasedimentary  rocks. 

•  Relatively  thin  alluvial  deposits  overlying  the  igneous  and  metasedimentary 
bedrock  in  Eagle  Creek  Canyon  and  its  tributary  canyons  at  the  site  thicken 
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eastward  and  southeastward  into  the  alluvium-filled  Chuckwalla  Valley  east 
of  the  Eagle  Mountains. 

Several  sub-vertical  intersecting  fracture  systems  are  present  in  the  bedrock 
beneath  the  site,  the  dominant  system  being  oriented  in  a  northwest-southeast 
direction.  The  dominant  fracture  system  includes  several  steep-angle  faults. 
The  first  subordinate  system  of  fractures  intersects  the  primary  system  in  a 
northeast-southwest  direction. 

The  density  of  intersecting  fractures  in  the  bedrock  is  high  and  results  of  the 
hydrogeologic  investigation  demonstrate  that  the  nature  of  ground-water  flow 
beneath  the  site  meets  USEPA  [1991a]  criteria  for  equivalency  to  flow 
through  porous  media.  Because  of  widely  spaced,  relatively  high- 
permeability  zones  of  more  highly  fractured  rock  associated  with  several 
ancient  bedrock  faults  at  the  site,  ground- water  flow  at  the  site  may  be 
characterized  as  "nonhomogeneous  equivalent-porous  media  flow." 

The  bedrock  hydraulic  conductivity  in  the  saturated  zone  beneath  the  site  is 
in  the  range  of  1  x  10~2  cm/s  to  1  x  10"6  cm/s.  The  lower  end  of  this  range 
(approximately  6  x  10~6  to  1  x  10"3)  is  considered  to  be  representative  of  the 
hydraulic  conductivity  of  the  relatively  thick  quartz  monzonite  in  areas  not 
affected  by  secondary  factors  such  as  faulting.  The  upper  portion  of  the 
range  (approximately  1  x  10"3  to  1  x  10~2)  is  considered  to  be  representative 
of  the  hydraulic  conductivity  of  more  highly  fractured  zones  associated  with 
faulting  that  occurs  as  part  of  the  primary  northwest-southeast  fracture  set  in 
the  bedrock  of  the  site. 

Ground-water  levels  along  the  perimeter  of  the  proposed  landfill  footprint 
range  in  depth  below  existing  ground  surface  from  a  maximum  of  about  1 ,600 
ft  (490  m)  on  the  northwest  to  within  a  few  feet  of  the  bottom  of  the  deepest 
part  of  the  East  Pit  in  development  Phase  5.  However,  the  design  of  Phase 
5   will  include  backfilling  that  will  result  in  a  minimum  separation  of 
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approximately  150  ft  (45  m)  between  the  bottom  of  the  liner  system  and  the 
water  table. 

The  depth  to  ground  water  will  be  in  excess  of  300  ft  (90  m)  below  the  lowest 
waste  level  in  the  proposed  landfill  for  landfill  Phases  1  through  4,  and,  as 
noted  above,  approximately  150  ft  (45  m)  for  landfill  Phase  5. 

•  The  ground- water  flow  direction  beneath  much  of  the  site  is  southeasterly, 
which  is  consistent  with  regional  flow  directions.  West  of  the  Bald  Eagle 
Canyon  fault,  however,  the  flow  direction  is  primarily  southerly  along  the 
north  perimeter  of  the  landfill  footprint,  turning  easterly  along  the  south 
perimeter. 

•  Based  upon  the  available  field  data,  most  local  linear  velocities  for  ground 
water  moving  beneath  the  Eagle  Mountain  Landfill  site  in  the  fractured 
bedrock  flow  system  will  fall  within  the  range  of  3  to  30  ft  (1  to  10  m)  per 
year.  However,  in  relatively  high-permeable  zones  near  en  echelon  faults 
found  at  widely  spaced  locations  on  the  site,  local  velocities  may  range 
between  500  and  1,000  ft  (150  and  300  m)  per  year.  Velocities  along  a  given 
ground-water  pathway  will  vary  from  point  to  point  depending  on  variations 
in  aquifer  characteristics.  The  overall  average  linear  velocity  beneath  the 
landfill  site  is  likely  of  the  order  of  10  ft/yr  (3  m/yr)  or  less. 

•  Analyses  of  ground-water  samples  collected  over  time  from  eleven  existing 
monitoring  wells  and  one  piezometer  distributed  over  the  site  indicate 
insignificant  variations  in  ground-water  quality  over  time  or  space  beneath  the 
Eagle  Mountain  Landfill  site. 

Based  on  the  detailed  hydrogeologic  information  developed  in  the  site  investigation, 
the  nature  of  ground  water  movement  within  the  fractured  bedrock  beneath  the  Eagle 
Mountain  Landfill  site  is  well  understood.  The  data  shows  that  the  densely-distributed 
intersecting  fracture  system  in  the  bedrock  meets  criteria  for  porous-media  equivalency 
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[USEPA,  1991a] .  This  facilitates  analysis  of  the  distribution  of  ground- water  pathways. 
An  accurate  knowledge  of  the  distribution  of  ground-water  pathways  beneath  the  site 
is  important  for  establishing  the  monitorability  of  the  quality  of  ground  water  moving 
from  beneath  the  landfill.  Therefore,  a  basic  conclusion  of  the  hydrogeologic 
investigations  of  the  Eagle  Mountain  Landfill  site  is  that  the  site  can  be  effectively  and 
reliably  monitored. 

A  detailed  ground-water  monitoring  plan  is  presented  in  Section  11  of  the  ROWD 
for  landfill  Phases  1  through  4  [GeoSyntec,  1992].  The  plan  is  updated  in  the  ROWD 
supplemental  volumes  ROWD-SV1  and  ROWD-SV2  [GeoSyntec,  1993a,b].  The  plan 
involves  the  phased  installation  and  operation  of  36  monitoring  wells  (i.e.,  9  upgradient 
and  27  downgradient  monitoring  wells).  These  wells  will  be  progressively  installed  as 
the  landfill  is  developed. 

Additionally,  this  summary  report  addresses  the  proposed  additions  and 
modifications  proposed  for  the  ground-water  monitoring  network  to  meet  requirements 
for  development  of  Phase  5  of  the  Eagle  Mountain  Landfill.  As  Phase  5  is  developed, 
eight  monitoring  wells  installed  during  previous  phases  of  landfill  development  will  be 
decommissioned  and  properly  abandoned,  while  five  new  monitoring  wells  will  be 
added  to  the  monitoring  well  network. 

The  ground- water  monitoring  system  consists  of  both  upgradient  wells,  to  monitor 
background  ground- water  quality,  and  downgradient  wells  placed  at  the  point-of 
compliance  to  detect  any  impact,  however  unlikely,  of  landfill  liquids  on  the  ground 
water  passing  from  beneath  the  landfill.  The  downgradient  monitoring  wells  are  placed 
so  that  any  landfill  impacts  on  ground-water  quality  will  be  detected  at  the  earliest 
possible  time.  The  occurrence  of  relatively  high  permeability  flow  zones  that  might  be 
associated  with  the  locations  of  canyons  and  ancient  faults  identified  at  the  site  has  been 
considered  in  selecting  locations  for  monitoring  wells.  The  ground- water  monitoring 
plan  is  designed  to  meet  all  state  and  federal  requirements  for  monitoring  a  Class  III 
landfill. 
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The  engineering  and  operational  measures  proposed  for  the  Eagle  Mountain 
Landfill  will  result  in  a  facility  capable  of  reliably  preventing  landfill-related  impacts 
to  ground  water.  Because  of  the  aridity  of  the  site,  little  if  any  leachate  development 
is  expected.  If  some  is  developed  it  will  drain  to  the  engineered  leachate  collection  and 
removal  system  with  little  potential  for  landfill  liquids  passing  through  the  primary 
engineered  liner  system.  In  the  unlikely  event  that  any  does,  it  will  be  intercepted  by 
the  unsaturated-zone  liquid  monitoring  system  immediately  beneath  the  primary  liner. 
The  unsaturated-zone  liquid  monitoring  system  consists  of  a  second  liner  system  placed 
below  the  primary  liner  system  under  the  base  portions  of  the  landfill.  The  second  liner 
system  provides  a  high  degree  of  design  redundancy,  and  a  level  of  liquid  containment 
capability  that  goes  well  beyond  the  minimum  requirements  of  state  and  federal 
regulations. 
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TABLE  1 


GcoSyniec  Oamihwio 


STATIC  WATER  LEVEL  ELEVATION 
EAGLE  MOUNTAIN  LANDFILL 


BOREHOLE 

5/6/82 

5/20/92 

6/3/92 

6/17/92 

7/1/92 

7/15/92 

7/29/92 

8/13/92 

8/26/92 

9/28/92 

11/6/92 

2/4/93 

NUMBER 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

mom.  wells 

MW-1 

706.15 

706.37 

705.97 

705.78 

705.95 

706.63 

706.44 

705.15 

705.15 

705.40 

705.15 

704.65 

MW-2 

686.01 

685.84 

685.84 

685.26 

68526 

685.16 

68426 

683.84 

683.93 

683.76 

683.09 

682.51 

MW-3 

758.09 

757.84 

746.01 

756.06 

755.72 

75526 

755.34 

756.01 

753.38 

753.63 

752.92 

755.38 

MW-4 

703.90 

703.69 

703.69 

703.19 

702.69 

703.57 

703.61 

702.61 

702.73 

70027 

701.57 

699.86 

MW-5 

699.78 

699.79 

699.55 

699.32 

698.71 

699.34 

699.07 

697.86 

698.73 

697.69 

69728 

696.15 

MW-6 

772.14 

772.22 

772.15 

771.77 

768.54 

(20) 

769.39 

769.56 

771.89 

771.10 

769.72 

768.81 

MW-7 

(20) 

916.45 

914.46 

615.90 

915.82 

915.74 

(20) 

915.49 

918.90 

918.95 

916.73 

919.73 

MW-8(DLD) 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

MW-8(NEW) 

(20) 

938.53 

937.55 

635.80 

936.84 

938.08 

939.75 

933.92 

937.04 

937.37 

936.92 

937.90 

MW-9 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

MW-10 

1464  £5 

1448.44 

143956 

142727 

141527 

1271  j06 

128523 

128522 

129252 

130558 

131352 

131626 

MW-11 

(20) 

(20) 

(20) 

944.17 

(20) 

943.17 

91652 

91825 

942.96 

915.79 

91859 

920.92 

MW-12 

863.65 

862.72 

859.11 

857.91 

855.44 

854.56 

852.62 

848.44 

846.40 

842.14 

836.61 

827.94 

MW-13 

776.23 

774.11 

757.73 

762.77 

763.61 

761.89 

756.64 

760.94 

758.40 

756.42 

755.05 

75654 

COREHOLES 

CH-02 

(20) 

(20) 

(20) 

1120.33 

111652 

111567 

1121.44 

(20) 

1117.79 

(20) 

1116.46 

1113.11 

CH-03 

NE 

NE 

NE 

NE 

NE 

NE 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

CH-3A 

976.75 

(20) 

903.36 

907.33 

908.87 

907.59 

912.63 

90222 

906.09 

905.88 

906.67 

(20) 

CH-04 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

OH-5A 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

795.45 

79726 

809.12 

CH-10 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

CH-11 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

CH-12 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

(16) 

(15) 

(15) 

(15) 

PIEZOMETERS 

P-1 

699.37 

700.27 

700.49 

699.45 

69824 

698.79 

698.41 

697.37 

697.66 

697.03 

696.03 

694.53 

P-2 

917.49 

917.49 

917.62 

917.70 

918.91 

92026 

922.32 

916.33 

920.03 

920.99 

919.45 

920.74 

P-3 

736.48 

736.31 

735.40 

735.19 

73527 

734.97 

733.52 

733.02 

733.31 

735.10 

732.77 

731.39 

P-4 

(16) 

(16) 

(16) 

(16) 

91325 

91925 

(20) 

916.83 

918.87 

928.79 

917.83 

919.75 

P-5 

(16) 

(16) 

(16) 

(16) 

(16) 

918.08 

(20) 

915.75 

917.75 

917.33 

916.42 

919.00 

P-6 

791.36 

790.88 

786.C2 

782.38 

779.51 

775.76 

772.42 

769.01 

766.74 

766.63 

76226 

769.84 

P-7 

756.29 

765.39 

755.79 

752.75 

754.34 

753.67 

75828 

754.38 

751.84 

752.13 

75158 

75359 

P-8 

779.02 

780.71 

774.68 

767.10 

766.14 

764.35 

763.53 

763.14 

762.60 

761.18 

758.81 

76022 

P-9 

(17) 

582.60 

582.18 

582.85 

582.85 

583.06 

582.10 

584.35 

582.18 

582.39 

58320 

582.44 

P-10 

(17) 

582.82 

583.03 

58323 

582.98 

583.50 

582.07 

58423 

582.49 

(20) 

585.50 

583.40 

P-11 

(17) 

576.34 

577.65 

577.39 

578.01 

579.01 

578.14 

580.68 

578.34 

578.72 

578.72 

57820 

P-12 

(17) 

(17) 

(17) 

511.02 

504.42 

505.53 

503.73 

50528 

50228 

501.36 

501.38 

502.03 

P-13 

(17) 

(17) 

(17) 

79925 

799.68 

799.97 

802.05 

800.97 

800.63 

774.81 

766.13 

766.96 

P-14 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

102831 

973.60 

P-15 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

1043.14 

1041.16 

P-16 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

101720 

990.02 

P-17 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

P-18 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

P-19 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

P-20 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

P-21 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

P-22 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

P-23 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

P-24 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

DRILL  HOLES 

DH-421 

686.18 

685.93 

686.33 

686.10 

686.02 

686.33 

685.90 

687.60 

685.97 

686.35 

686.64 

678.02 

DH-411 

673.19 

673.03 

673.17 

672.80 

672.73 

672.67 

672.03 

670.74 

671.82 

671.69 

671.86 

671.03 

DH-H 

654.73 

654.98 

654.94 

654.71 

656.89 

655.60 

684.68 

655.31 

653.85 

653.77 

653.71" 

652.81 

DH-X1 

645.45 

645.49 

645.54 

645.00 

647.04 

646.45 

64529 

646.95 

64421 

644.33 

643.08 

643.03 

DH-Y 

685.75 

675.5B 

675.83 

675.50 

675.33 

675.65 

674.58 

676.75 

674.50 

674.79 

674.33 

67425 

DH-410 

670.12 

669.62 

669.92 

669.65 

67129 

669.96 

669.04 

670.54 

668.46 

668.04 

668.16 

667.04 

DH-415 

682.88 

682.71 

683.17 

682.88 

683.04 

682.73 

682.53 

684.50 

68258 

683.09 

683.69 

684.04 

DH-424 

698.67 

698.76 

690.88 

698.51 

698.42 

698.00 

697.13 

697.05 

698.13 

699.84 

696.72 

696.42 

MISC.  WELLS 

SCHOOL 

(20) 

716.70 

713.70 

713.45 

712.78 

713.16 

711.32 

710.95 

711.03 

71120 

(20) 

708.62 

CW#1 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

CW#2 

(20) 

(20) 

(20) 

469.53 

470.42 

469.00 

469.34 

471.94 

468.83 

469.50 

470.02 

469.96 

CW#3 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

474.67 

476.17 

475.04 

474.79 

469.67 

475.17 

CW#4 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

KAISER  MW 

669.41 

669.16 

666.41 

665.03 

668.99 

668.86 

668.08 

667.74 

667.99 

667.62 

667.87 

666.74 

NE  -  NOT  ENCOUNTERED 
•APPROXIMATE  ELEVATIONS 
"Soiree  GSi/water  (1993) 
C)SWL  FOR  2/1 1/93 

(1)  Pioneer  Drilling 

(2)  Beylik  Drilling 


(4)  Not  Constructed 

(5)  Tonto  Drilling 

(6)  Harris  Drilling 

(11)  Video  Log 

(12)  E-Log,  Gamma  Log.  Caliper  Log,  Sonic  Log 

(13)  E-Log 


(3)  Layne  Environmental  Drilling        (1 4)  Photos  Taken  of  Core 


(15)  Hole  Abandoned 

(16)  Obstruction  in  Borehde 

( 1 7)  Borehole  Not  Yet  Completed 

(18)  No  Casing 

(19)  Information  Unavailable 

(20)  SWL  Could  Not  Be  Obtained 


TABLE  1  (Continued) 

GeoejMec  O~<imilo 

i 

STATIC  WATER  LEVEL  ELEVATION  — 

i 

EAGLE  MOUNTAIN  LANDFLL 

BOREHOLE 

2/18/03 

3TC/B3    3/11 

4/1/93 

4/15/93 

4/28/93 

5/11/03 

5/27/93 

0/10/93 

7/15/B3  8/1i 

NUMBER 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

*   « 

UonI.  WELLS 

MW-1 

704.13 

703.40 

70131 

70124 

701.00 

701.05 

701.10 

70038 

70033 

700.40 

700.14 

70035 

09938 

MW-2 

081.32 

081.00 

078.18 

678.90 

67832 

07830 

078.41 

67837 

078.01 

077.41 

677.11 

07037 

075.18 

MW-3 

788.00 

75521 

752.05 

751.75 

75034 

75031 

750.18 

740.02 

74820 

74720 

746.09 

73127 

75139 

MW-4 

000.05 

00735 

080.01 

09025 

696.02 

695.74 

09534 

695.08 

00433 

09421 

093.13 

08330 

09297 

MW-5 

005.84 

09435 

093.01 

09330 

603.17 

693.00 

00230 

60226 

092.42 

09130 

09124 

09031 

090.45 

mw-c 

700.07 

708.18 

70437 

704.79 

76430 

764.72 

70430 

76420 

700.05 

70201 

70239 

783.10 

70035 

MW-7 

010.13 

01527 

91021 

01731 

01037 

01827 

918.45 

01635 

018.41 

91022 

91035 

01035 

915.77 

MW-8  (OLD) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

MW-8(NEW) 

034.04 

020.40 

93029 

031.04 

03137 

031.57 

03224 

832.41 

03230 

93029 

930.17 

031.09 

93134 

MW-8 

(16) 

(10) 

(16) 

(10) 

(16) 

(16) 

(10) 

(16) 

(10) 

(16) 

(16) 

(16) 

(10) 

MW-10 

132033 

129030 

1335.04 

135130 

1347.73 

1341.47 

120330 

1230.74 

125732 

128437 

124333 

124333 

127731 

-MW-11 

01834 

01032 

91537 

018.07 

011.78 

017.10 

01738 

01732 

01738 

917.42 

91535 

010.08 

91033 

MW-12 

820.40 

79032 

.  802.12 

80537 

807.48 

793.02 

800.00 

80039 

808.50 

801.02 

80827 

81130 

808.46 

MW-1 3 

75837 

758.70 

75533 

75532 

75334 

752.00 

752.62 

751.42 

751.03 

748.78 

749.19 

78530 

75831 

COREHOLES 

CH-02 

1118.71 

1125.41 

1124.40 

1114.15 

1114.70 

1114.00 

111534 

1115.42 

(20) 

(20) 

(20) 

(20) 

(20) 

CH-03 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

CH-3A 

00725 

00822 

001.01 

004.67 

004.45 

904.87 

00430 

00434 

00336 

900.42 

896.48 

88288 

88925 

CH-04 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

CH-6A 

81033 

815.18 

81130 

814.07 

814.07 

815.00 

810.00 

81534 

81535 

815.03 

81431 

812.06 

809.48 

CH-10 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15)    1131.16 

CH-11 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

CH-12 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(15) 

(16) 

(15) 

PIEZOMETERS 

P-1 

004.14 

003.90 

002.10 

60436 

603.28 

094.80 

004.01 

60527 

00240 

00133 

09139 

601.01 

090.10 

P-2 

021.70 

01732 

018.10 

021.74 

02131 

022.18 

02220 

022.42 

02230 

02241 

02240 

02337 

024.00 

P-3 

730  37 

732.71 

72030 

729.90 

729.75 

728.00 

728.45 

728.05 

727.70 

72721 

727.70 

729.18 

72937 

P-4 

010.02 

017.80 

018.12 

017.14 

018.10 

017.04 

017.81 

017.81 

017.00 

017.71 

017.87 

918.02 

918.13 

P-5 

018.02 

018.15 

016.82 

015.20 

01630 

010.01 

01537 

01537 

015.85 

015.80 

015.02 

016.10 

916.43 

P-6 

770 .34 

772.00 

780.81 

760.05 

784.00 

701 .85 

70028 

758.60 

75035 

757.70 

75260 

83215 

79228 

P-7 

754.05 

755.12 

752.00 

751 .70 

750.06 

740.08 

74038 

74833 

747.86 

747.05 

745.00 

75031 

751.00 

P-8 

781 .31 

783  sn 

70124 

783.60 

758.73 

757.42 

75020 

755.01 

75335 

75136 

749.90 

790.01 

774.17 

p-o 

582.04 

583.07 

58128 

58120 

581.15 

58032 

580.05 

58037 

581.17 

580.04 

580.67 

580.47 

58035 

58230 

P-10 

683.00 

585.41 

582.17 

582.48 

582.80 

582.70 

582.74 

58230 

58275 

58204 

68230 

58241 

p-n 

577.54 

57024 

57728 

577.11 

577.10 

576.00 

57037 

577.04 

576.06 

570.78 

57030 

57630 

57034 

P-12 

501.13 

502.72 

50131 

500.83 

500.73 

50032 

50034 

60030 

500.43 

50023 

500.13 

500.02 

500.03 

P-13 

780 .80 

703.15 

758.00 

76331 

70330 

763.00 

70230 

76337 

76217 

76132 

70125 

701.71 

70245 

P-14 

070.03 

07033 

070.00 

000.00 

00830 

00825 

007.78 

08724 

000.71 

000.19 

90538 

904.09 

98428 

P-18 

1043.03 

1045.80 

(20) 

1041.40 

1040.83 

1041.13 

1041.72 

1041.30 

1042.04 

103923 

(20) 

(20) 

(20) 

P-16 

98832 

08031 

08330 

083.78 

083.30 

082.40 

08226 

08135 

081.40 

(20) 

(20) 

(20) 

(20) 

P-17 

017.20 

013.03 

013.80 

01432 

01430 

014.50 

014.71 

014.62 

014.48 

914.03 

01436 

01527 

916.71 

P-18 

(17) 

014.43 

01534 

016.33 

016.00 

01528 

01537 

016.46 

016.41 

01032 

016.40 

017.43 

918.02 

P-10 

(17) 

(17) 

002.08 

90230 

002.67 

002.72 

00432 

00431 

00420 

00322 

90427 

005.01 

006.52 

P-20 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

01123 

P-21 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

01020 

01832 

P-22 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

020.82 

01030 

P-23 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

01530 

015.40 

P-24 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

(17) 

010.80 

912.90 

DRILL  HOLES 

DH-421 

08038 

88831 

88721 

088.77 

686.60 

686.67 

080.47 

68831 

08035 

08032 

687.46 

68832 

686.79 

DH-411 

070.40 

071.01 

870.04 

689.77 

66033 

660.58 

600.30 

808.15 

000.00 

008.67 

60830 

60738 

607.40 

DH-H 

05221 

05333 

851.81 

65132 

651.17 

651.15 

050.08 

650.67 

050.47 

05034 

649.70 

049.44 

04922 

DH-X1 

042.74 

043.04 

042.37 

64222 

641.86 

641.80 

04130 

64035 

04034 

040.40 

64031 

639.78 

039.00 

DH-Y 

074.00 

875.10 

07338 

67320 

67320 

673.00 

072.76 

67236 

67261 

07230 

071.44 

(20) 

(20) 

DH-410 

000.81 

007.71 

68721 

005.00 

605.67 

005.00 

665.35 

665.18 

664.01 

004.74 

004.40 

60331 

08331 

DH-415 

083.50 

08437 

08335 

08320 

683.16 

083.27 

083.16 

680.68 

68437 

08338 

084.60 

08337 

08338 

DH-424 

805.01 

098.70 

004.90 

60430 

604.40 

004.50 

604.82 

694.06 

60330 

693.61 

083.05 

69263 

68224 

MISC.  WELLS 

SCHOOL 

70832 

711.10 

70730 

708.13 

(20) 

000.30 

700.05 

70934 

70020 

705.79 

705.70 

70534 

706.08 

CW#1 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

CW#2 

470.00 

471.15 

460.62 

468.83 

460.40 

40038 

408.00 

409.15 

40830 

409.02 

40927 

400.73 

40925 

CW#3 

47338 

478.00 

474.67 

47321 

47431 

474.30 

47522 

475.08 

474.16 

474.00 

47430 

47429 

474.10 

CW#4 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

(20) 

KAISER  MW 

000.74 

007.94 

000.50 

665.96 

665.86 

005.74 

005.94 

60537 

00532 

804.94 

00435 

004.49 

003.74 

NOTES: 

NE  -  NOT  ENCOUNTERED 

(4)  Not  Constructed 

(15)  Hole  Abandoned 

•APPROXIMATE  ELEVATIONS 

(5)  Tooto  Drillng 

(10)  Obstructor!  in  Borehole 

••Source: 

GSi/weter  (1903) 

(6)  Harris  Drilling 

(17)  Borehole  Not  Yet  Completed 

HSWL  FOR  2/11/83 

(11)  Video  Log 

(18)  No  Casing 

(1)  Ptoneer  Drillng 

(12)  E-Log 

.  Gamma 

Log.  Caliper  Log.  Sonic  Log 

(19)  Information  Unavailable 

(2)  Beylick  Drillng 

(13)  E-Log 

(20)  SWL  Could  Not  Be  Obtained 

(3)  Layne  Envronmental  Drillng 

(14)  Photos  Taken  of  Core 

P" 

TABLE  1  (Continued) 

STATIC  WATER  LEVEL  ELEVATION* 
EAGLE  MOUNTAIN  LANDFILL 


BOREHOLE 
NUMBER 

J2/9-12/14/93 

8/9-8/10/95 

SWL 
ELEV. 

SWL 
ELEV. 

ft 

ft 

MON-WELLS 

MW-1 

698.91 

694.38 

MW-2 

674.67 

MW-3 

750.27 

MW-4 

692.66 

MW-5 

689.76 

MW-6 

765.45 

MW-7 

919.79 

916.11 

MW-8  (OLD) 

(15) 

MW-8  (NEW) 

935.92 

MW-9 

(16) 

MW-10 

1293.00 

MW-11 

920.35 

915.09 

MW-12 

809.41 

805.97 

MW-13 

755.09 

COREHOLES 

CH-02 

(20) 

CH-03 

(15) 

CH-3A 

890.07 

CH-04 

(20) 

CH-5A 

807.57 

CH-10 

1117.84 

CH-11 

(15) 

CH-12 

15) 

PIEZOMETERS 

P-l 

689.71 

685.02 

P-2 

923.62 

P-3 

729.90 

P-4 

917.96 

P-5 

916.39 

915.50 

P-6 

775.50 

P-7 

748.96 

737.59 

P-8 

766.25 

740.27 

P-9 

580.15 

P-IO 

582.22 

P-ll 

576.29 

P-12 

499.95 

P-13 

762.60 

P-14 

(20) 

(20) 

P-15 

(20) 

(20) 

P-16 

(20) 

(20) 

P-17 

915.98 

P-18 

916.49 

P-19 

906.65 

P-20 

911.87 

912.38 

P-21 

913.29 

P-22 

914.47 

P-23 

914.67 

P-24 

910.10 

DRILL  HOLES 

DH-42I 

686.64 

DH-411 

667.12 

DH-H 

649.05 

DH-X1 

639.58 

DH-Y 

(20) 

DH-410 

663.17 

DH-415 

683.90 

DH-424 

691.73 

MISC.  WELLS 

SCHOOL 

707.10 

CW#1 

(20) 

CW#2 

469.43 

CWA3 

474.22 

CW#4 

(20) 

KAISER  MW 

663.54 

NOTES:  NE  -  NOT  ENCOUNTERED 

•  APPROXIMATE  ELEVATIONS 
••Source:  GSi/water 
(•)  SWL  for  2/1 1/93 

(1)  Pioneer  Drilling 

(2)  Bey  lick  Drilling 

(3)  Laync  Environmental  Drilling 


(4)  Nol  Constructed 

(5)  Tonto  Drilling 

(6)  Harris  Drilling 

(11)  Video  Log 

(12)  E-Log,  Gamma  Log.  Caliper  Log,  Sonic  Log 

(13)  E-Log 

(14)  Photos  Taken  of  Core 


(15)  Hole  Abandoned 

(16)  Obstruction  in  Borehole 

(17)  Borehole  Not  Yet  Completed 

(18)  No  Casing 

(19)  Information  Unavailable 

(20)  SWL  Could  Not  Be  Obtained 
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TABLE  3 

AVERAGE  FRACTURE  APERTURE  WIDTH 

AND  CALCULATED  HYDRAULIC  CONDUCTIVITY 

FROM  DETAILED  FRACTURE  ANALYSES"' 

EAGLE  MOUNTAIN  LANDFILL 


PIEZOMETER/MONITORING 
WELL 

RANGE  OF  AVERAGE 
APERTURE  WIDTH  (cm) 

RANGE  OF  CALCULATED 

HYDRAULIC 

CONDUCTIVITY  (cm/s) 

P-l 

0.02  -  0.06 

5  x  10-*  -  1  x  lO2 

P-2 

0.01  -0.05 

3  x  lO5  -  6  x  10"3 

P-3 

0.01  -0.08 

9  x  lO3  -  2  x  10"* 

P^ 

0.01  -  0.04 

3  x  lO3  -  4  x  icr3 

P-5 

0.01  -0.04 

9  x  iO6  -  6  x  10° 

P-6 

0.01  -0.04 

1  x  10*  -  3  x  IO3 

P-7 

0.005  -  0.02 

9  x  IO6  -  1  x  10-3 

P-8 

0.01  -0.02 

1  x  10*  -  1  x  IO3 

P-10 

0.01  -0.03 

6  x  IO3  -  2  x  icr3 

P-13 

0.005  -  0.03 

6  x  IO6  -  2  x  IO3 

P-17 

0.01  -0.04 

8  x  10*  -  3  x  lO"3 

P-20 

0.01  -  0.04 

6  x  IO3  -  4  x  IO3 

P-21 

0.01  -0.04 

6  x  IO3  -  3  x  10° 

MW-7 

0.04  -  0.08 

(Not  Calculated) 

MW-8 

0.02-0.11 

(Not  Calculated) 

MW-9 

0.04  -  0.09 

(Not  Calculated) 

MW-11 

0.01  -0.05 

8  x  IO3  -  8  x  10"3 

MW-12 

0.02  -  0.05 

2  x  10*  -  2  x  IO2 

MW-13 

0.01  -  0.05 

1  x  10*  -  8  x  103 

Note:  ll)  This  able  was  developed  using  data  from  GSi/water  as  presented  in  Appendices  C-7  and  C-8  of  tne  ROWD  and  Appendix  AA  of  this 
report. 
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1.0       INTRODUCTION 

1.1       Purpose  and  Scope 
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The  purpose  of  this  work  plan  is  to  provide  a  program  of  sampling  and  analysis  in 
the  existing  monitoring  wells  located  in  the  proposed  Eagle  Mountain  Landfill.  The 
procedures  detailed  in  this  report  are  based  on  Section  11,  Water  Quality  Monitoring 
Programs,  Report  of  Waste  Discharge,  Eagle  Mountain  Landfill  and  Recycling  Center 
(ROWD),  Geosyntec  Consultants,  December  1992. 

This  plan  details  the  procedures  and  techniques  for  sample  collection,  sample 
preservation  and  shipment,  analytical  procedures  and  quality  control  measures  to  ensure 
that  monitoring  results  provide  a  reliable  indication  of  water  quality. 

1.2  Regulatory  Compliance 

These  ground  water  sampling  procedures  are  to  be  used  to  comply  with  the 
requirements  of  Title  23,  Article  5  of  Chapter  15,  California  Code  of  Regulations  and  40 
CFR  Section  258  of  the  Code  of  Federal  Regulations. 

1.3  Monitoring  Sites 

Ground  water  sampling  will  be  performed  at  the  existing  monitoring  wells  in  the 
proposed  Eagle  Mountain  Landfill  project  area.  The  following  is  a  list  of  the  .monitoring 
wells  to  be  sampled: 

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

MW-6 

MW-7 

MW-8 

MW-10 

MW-11 

MW-1 2 

MW-1 3 

SW  (School  Well) 

The  specific  well  locations  are  shown  on  Figure  1  of  this  report. 


1 .4      Parameters  of  Analysis 
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Sampling  and  analysis  of  the  monitoring  wells  will  be  conducted  for  the  parameters 
listed  in  Table  1  of  this  report  (Browning-Ferris  Industries,  personal  comm.,  1992).  These 
parameters  include  those  listed  in  the  ROWD  which  are  proposed  as  the  constituents  of 
concern  for  the  ground  water  monitoring  program  (ROWD,  Sec.  1 1 .7,  pp.  1 1  -55  &  1 1  -56). 
The  EPA  methods  of  analysis  for  these  parameters  are  also  listed  in  Table  1  and  will 
conform  with  the  Test  Methods  for  Evaluating  Solid  Waste  -  Physical  /Chemical  Methods. 
EPA  SW-846,  3rd  Edition,  1986,  revised  1987. 


2.0       SAMPLING  PROCEDURES 

2.1       Field  Log  Book 

A  field  log  book  shall  be  maintained  with  an  up-to-date  record  of  information,  when 
applicable,  to  the  specific  monitoring  location  (USEPA,  1986,  Sec  4.4.3,  p.116.  The  field 
log  book  serves  primarily  as  a  daily  log  of  the  activities  carried  out  during  the  sampling. 
The  field  book  will  be  hard  bound  with  pre-numbered  pages.  All  entries  will  be  made  with 
indelible  ink.   It  will  include  the  following: 

Sampling  location  description. 

Well  depth. 

Static  water  level. 

Purge  volume  and  pumping  rate. 

Time  well  was  purged. 

Well  evacuation  procedure/equipment. 

Sample  withdrawal  procedure/equipment. 

Date  and  time  of  collection. 

Well  sampling  sequence. 

Types  of  sample  containers  used  and  sample  identification  numbers. 

Preservatives  used. 

Amount  of  sample  collected. 

Analyses  requested. 

Field  observations  on  sampling  event. 

Name  of  collector. 

Climatic  conditions  including  air  temperature. 

Internal  temperature  of  field  and  shipping  containers. 

QA/QC  procedures  followed  at  the  site  (Blanks,  Duplicates,  Calibration,  etc). 

Field  measurements  such  as  temperature,  pH  and  conductivity. 


2.2      Well  Measurements 
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All  sampling  activities  will  be  conducted  on  a  polyethylene  sheet  to  be  laid  around 
the  well.  The  static  water  level  and  total  depth  of  the  well  will  be  measured  to  the  nearest 
1/100  ft  from  the  top  of  casing  (TOC)  (USEPA,  1986,  Sec.  4.2.1,  p.  99).  The  distance 
from  the  ground  level  to  TOC  will  also  be  measured  to  the  nearest  1/100  ft.  The  water 
level  measuring  instruments  will  be  field-tested  using  distilled  water  prior  to  use  in  each 
well.  The  volume  of  water  in  the  well  casing  will  be  determined  using  the  static  water 
level  and  the  total  depth  of  the  well  measured.  All  measurements  will  be  recorded  in  the 
field  notebook. 

The  water  level  measurement  instruments  will  be  decontaminated  before  and  after 
each  use  (USEPA,  1986,  Sec  4.2.3,  p.  104).  The  following  procedures  will  be  followed 
as  a  minimum  for  decontamination: 

Remove  visible  contamination  by  wiping  with  an  absorbent  cloth. 
Wash  with  laboratory,  non-phosphate  detergent  and  a  soft  bristle  brush. 
Rinse   and  flush  with  deionized  water. 

Visually  inspect  the  equipment  to  verify  effective  decontamination. 
Repeat  steps  if  residual  contamination  is  detected. 

2.3      Well  Purging 

Three  to  five  well  volumes  of  ground  water  will  be  purged  from  the  well  before 
samples  will  be  collected.  Evacuation  will  be  accomplished  using  a  dedicated  teflon 
bailer.  Dedicated  bladder  pumps  and/or  submersible  stainless  steel  pumps  are 
considered  as  alternative  evacuation  methods.  Non-dedicated  bladder  pumps  and/or 
submersible  stainless  steel  pumps  are  acceptable,  provided  that  it  is  decontaminated 
before  use  and  between  wells  as  described  below.  Purge  water  will  be  discharged  onto 
the  ground  away  from  the  well  head. 

In  the  event  that  the  well  is  pumped  dry,  an  alternative  procedure  wi'S  be  followed. 
The  well  will  be  pumped  dry,  allowed  to  recover  to  80  percent  or  more  ii  the  original 
water  level,  and  subsequently  sampled.  If  recovery  exceeds  two  hours,  the  sample  will 
be  collected  as  soon  as  sufficient  volume  is  available  (USEPA,  1986,  Sec.  4.2.3,  p.  103). 

Non-dedicated  purging  pump  will  be  decontaminated  before  use  anc  between  each 
well  (USEPA,  1986,  Sec  4.2.3,  p.104).  The  following  procedures  will  be  followed  as  a 
minimum  for  decontamination: 

Remove  visible  contamination  by  wiping  with  an  absorbent  cloth. 
Wash  with  laboratory,  non-phosphate  detergent  and  a  soft  bristle  brush. 
Rinse   and  flush  with  deionized  water  and  by  steam  cleaning. 
Visually  inspect  the  equipment  to  verify  effective  decontamination. 
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Repeat  steps  if  residual  contamination  is  detected. 


The  riser  discharge  pipe  used  in  the  purging  will  be  steam  cleaned  as  part  of  the 
decontamination. 

Immediately  after  sampling,  each  well  will  be,  to  the  extent  practical,  purged  of  a 
volume  of  water  equal  to  the  pre-sampling  purge  volume  (California  Code  of  Regulations, 
Title  23,  Chapter  15,  Article  5,  Sec.  2550.7(e)(12)(B)).  However,  it  is  anticipated  that  in 
many  of  the  monitoring  wells,  draw  down  due  to  purging  will  be  large  and  the  well  will  be 
pumped  dry.  The  anticipated  slow  recovery  could  make  it  impractical  to  purge  a  well  after 
sampling  in  like  volume  to  the  purge  volume  before  sampling  (ROWD,  Sec.  11.6.4.2,  p. 
11-53). 

At  a  minimum,  electrical  conductance,  pH  and  temperature  measurements  will  be 
taken  after  each  well  volume  is  purged.  Purging  will  continue  until  successive 
measurements  of  the  conductance,  pH  and  temperature  stabilize. 

Prior  to  each  round  of  sampling,  all  instruments  will  be  calibrated  pursuant  to 
manufacturers'  instruments  using  calibration  solutions  maintained  at  approximately 
ambient  ground  water  temperature. 

At  a  minimum  during  sampling,  a  calibration  check  will  be  performed  at  the 
beginning,  middle  and  end  of  each  day,  using  calibration  solutions  at  ambient  field 
temperature.  Calibration  standards  will  span  the  range  of  field  values  that  will  be 
encountered.  All  supplies  for  calibration  and  to  maintain  the  instruments  in  working  order 
will  be  on-site  and  available  for  use. 

The  equipment  used  for  field  measurements  will  be  thoroughly  rinsed  with 
deionized  water  between  measurements. 

Pumping  rate,  pumping  time,  and  field  water  quality  measurements,  including  the 
time  measurements  are  made  during  pumping,  will  be  recorded  in  the  field  notebook. 

2.4      Weil  Sampling 

Water  samples  will  be  collected  immediately  following  well  purging,  or  as  soon  as 
recharge  provides  sufficient  volume  of  water  for  sampling.  Clean  gloves  will  be  worn  by 
the  sampling  personnel.  Samples  will  be  collected  using  a  teflon  bailer.  The  bailer  will 
be  lowered  into  the  well  with  an  inert  cable  (i.e.  fluorocarbon  resin-coated  or  stainless 
steel  wire).  Tests  for  electrical  conductance,  pH,  and  temperature  will  be  performed  on 
the  first  sample  volume,  and,  if  feasible,  after  sample  collection  as  a  check  on  the  stability 
of  the  well  water. 
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Sampling  equipment  will  be  decontaminated  before  use  and  between  each  well 
(USEPA,  1986,  Sec.  4.2.4,  p.  107).  The  following  procedures  will  be  followed  as  a 
minimum  for  decontamination: 

Remove  visible  contamination  by  wiping  with  an  absorbent  cloth. 
Wash  with  laboratory,  non-phosphate  detergent  and  a  soft  bristle  brush. 
Rinse   and  flush  with  deionized  water  and  by  steam  cleaning. 
Visually  inspect  the  equipment  to  verify  effective  decontamination. 
Repeat  steps  if  residual  contamination  is  detected. 

Bailing  volumes,  time,  and  field  water  quality  measurements  will  be  recorded  in  the 
field  notebook. 

2.5  Sample  Collection 

Samples  will  be  collected  for  laboratory  analysis  and  placed  in  pre-cleaned 
containers  and  preserved  as  indicated  in  Table  1 .  Samples  requiring  preservation  will  be 
filtered  in  the  field  during  collection.  All  samples  will  be  collected  in  accordance  with  EPA 
methods  shown  in  Table  1 . 

In  the  collection  of  water  samples  for  organic  volatiles,  the  water  sample  should 
be  gently  placed  into  a  vial  to  reduce  agitation  which  might  drive  off  volatile  compounds. 
The  samples  should  be  placed  into  the  vial  without  introducing  air  bubbles  within  the  vial 
as  it  is  being  filled.  Should  bubbling  occur,  the  sample  must  be  poured  out  and  the  vial 
refilled.  Each  vial  should  be  filled  until  there  is  a  meniscus  over  the  lip  of  the  vial.  The 
screw-top  lid  with  the  septum  (teflon  side  toward  the  sample)  should  then  be  tightened 
onto  the  vial.  After  tightening  the  lid,  the  vial  should  be  inverted  and  tapped  to  check  for 
air  bubbles.  If  there  are  any  air  bubbles  present,  the  sample  must  be  recollected.  Two 
vials  should  be  filled  per  sample  location.  Samples  for  analysis  of  organic  chemicals 
should  not  be  filtered. 

2.6  Sample  Labeling 

Once  samples  have  been  collected  and  preserved,  they  will  be  sealed,  labeled, 
custody-sealed,  blister  wrapped,  sealed  in  a  ziploc  plastic  bag,  and  placed  in  a  cooler 
immediately.  The  cooler  will  be  maintained  at  a  constant  temperature  of  4  °C.  All 
sealing,  labeling,  and  Chain-of-Custody  procedures  will  conform  to  Test  Methods  for 
Evaluating  Solid  Waste  -  Physical/Chemical  Methods,  EPA  SW-846,  3rd  Edition,  1986, 
revised  1987. 


Labels  will  contain  the  following  information: 

Sample  number. 
Sample  time  and  date. 
Sample  location. 
Analysis  required. 
Preservatives  used. 
Sampler's  name. 

2.7      Sample  Transport  and  Chain  of  Custody 

Water  samples  will  be  transported  to  the  laboratory  under  the  custody  of  personnel 
of  either  the  field-sampling  contractor,  the  laboratory  or  by  commercial  carrier.  If  a 
commercial  carrier  is  used  to  transport  samples,  United  States  Department  of 
Transportation  (DOT)  regulations  will  be  followed. 

Samples  will  be  properly  packed  and  maintained  at  a  constant  temperature  of  4 
°C  during  storage  and  transport.  The  method  of  shipment  and  any  unusual 
circumstances  pertaining  to  the  shipment  will  be  recorded  on  the  chain-of-custody  form. 
Completed  chain-of-custody  forms  will  be  placed  in  ziploc  type  bags  and  taped  to  the 
underside  of  the  cooler  lids.  The  front  and  back  of  the  cooler  lids  will  be  custody  sealed 
and  taped  closed. 

The  chain-of-custody  form  will  be  prepared  to  accompany  the  samples  throughout 
the  shipping  and  analytical  process  (USEPA,  1986,  Sec.  4.4,  p.114).  An  example  of  a 
chain-of-custody  form  is  given  at  the  end  of  this  report.  The  chain-of-custody  form  will 
include: 

Sample  number. 

Date  and  time  sample  collected. 

Date  and  time  sample  submitted  to  the  laboratory. 

Sample  collected  by  (signature). 

Sample  matrix. 

Sample  received  by  (signature). 

Remarks  (e.g.,  expected  interferences,  hazards). 

Field  filtering. 

Preservatives  added  (if  any). 

Laboratory  requested  special  preparations  (filtering  and  preservation). 

Temperature  for  shipping. 

Maximum  holding  time. 

A  signed  copy  of  the  chain-of-custody  form  will  be  delivered  to  the  project  manager 
(Geosyntec  Consultants)  and  kept  on  file  for  a  minimum  of  three  years. 


3.0       QUALITY  ASSURANCE  \^\    UU 

3.1  Field  Preventive  Maintenance 

Preventive  maintenance  for  quality  assurance  includes  the  minimization  of  down 
time  of  the  measurement  and  sampling  equipment.  Field  procedures  for  preventive 
maintenance  include  the  following: 

Instruments  for  field  measurements  will  be  calibrated  and  checked  before  use. 

Spare  parts  for  instruments,  such  as  probes,  will  be  on  hand  in  case  of  equipment 

failure. 

When  practical,  backup  equipment  will  be  available. 

Sampling  locations  and  procedures  will  be  identified  and  reviewed  prior  to  field 

work. 

Additional  material  for  potential  additional  sample  preparation  such  as  containers, 

caps,  and  forms  will  be  available  on-site. 

Permanent  records  of  the  calibration  and  maintenance  of  each  instrument  will  be 
maintained  and  recorded  in  the  field  notebook. 

3.2  Quality  Control  Samples 

Quality  Assurance/Quality  Control  (QA/QC)  samples  will  be  used  to  assess  the 
effects  of  field  and  laboratory  error  on  data  quality.  Field  quality  control  samples  will  be 
used  during  sampling  and  comprised  of  travel  blanks,  equipment  blanks,  field  blanks  and 
duplicate  samples  (USEPA,  1986,  Sec.  4.6.2,  p.  120). 

Travel  (trip)  blank  samples  will  be  samples  prepared  by  filling  representative 
sample  bottles  used  in  sample  collection  with  known,  organic  free  water.  These  samples 
will  be  transported  with  the  sample  collection  bottles  and  analyzed  for  evidence  of 
systematic  contamination  from  sample  transport,  sample  bottle  cleaning,  and  laboratory 
storage.  One  travel  blank  will  be  analyzed  per  sampling  round.  The  travel  blank  sample 
will  be  analyzed  for  volatile  organic  compounds  because  of  potential  for  atmospheric 
contamination  from  volatile  organic  compounds. 

Equipment  blank  samples  will  be  collected  if  a  teflon  bailer  is  used  to  collect 
samples  and  is  not  dedicated  to  the  well  sampled  from.  The  equipment  blank  sample  will 
be  collected  in  the  following  manner: 

Sampling  device  will  be  placed  in  or  over  a  bucket  that  has  been  previously 
cleaned  with  distilled,  deionized  water. 

A  volume  of  distilled,  deionized  water  sufficient  to  thoroughly  rinse  the  device  (i.e., 
in  the  case  of  a  bailer  at  least  two  gallons)  will  be  run  through  the  device. 
Water  samples  will  be  collected  in  appropriate  sample  containers  from  the  bucket 
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over,  or  in  which  the  device  has  been  rinsed. 

The  samples  will  be  submitted  to  the  laboratory  for  analysis. 

One  equipment  blank  sample,  if  appropriate,  will  be  collected  per  ten  wells 
sampled.   The  samples  will  be  submitted  to  the  laboratory  for  analysis. 

Field  blank  samples  consist  of  laboratory-purified  water  (distilled,  deionized, 
organic-free)  which  is  taken  into  the  field  and  transferred  from  the  water  container  to  the 
individual  sample  containers  in  the  field  as  a  check  on  contamination  in  the  atmosphere 
at  the  site.  It  is  proposed  to  obtain  one  field  blank  at  the  project  site  during  each 
sampling  round.  The  field  blank  sample  will  be  analyzed  for  volatile  organic  compounds. 

Field  duplicates  samples  consist  of  either  co-located  samples  (i.e.,  sample 
collected  consecutively  from  the  same  location)  or  split  samples  (i.e.,  samples  from  the 
same  location  which  have  been  divided).  Co-located  samples  allow  an  estimate  to  be 
made  of  the  sampling  variability  whereas  split  samples  are  better  for  estimating  laboratory 
variability.  In  the  case  of  volatile  organic  compounds,  split  samples  may  not  yield  as 
accurate  a  concentration  as  co-located  samples  because  of  potential  loss  of  volatiles 
during  the  homogenization  and  splitting  processes.  Therefore,  it  is  proposed  to  obtain 
and  analyze  co-located  duplicate  samples  for  maximum  concentration  accuracy  of  volatile 
organic  compounds.  Split  samples  will  be  utilized  for  inorganic  constituents.  A  duplicate 
sample  will  be  collected  for  approximately  one  out  of  every  ten  samples  collected. 
Analyses  performed  on  the  duplicate  sample  will  be  the  same  as  performed  on  the 
regular  samples  (ROWD,  Sec.  11.8.6.5,  p.  11-63). 

3.2       Laboratory  Requirements 

All  samples  will  be  analyzed  by  a  laboratory  which  is  certified  to  perform  waste 
analyses  by  the  California  Department  of  Health  Services.  All  analyses  will  be  performed 
in  accordance  with  EPA  Test  Methods  for  Evaluating  Solid  Waste,  EPA  SW-846,  3rd 
Edition,  1986,  revised  1987,  and  EPA  Methods  for  Chemical  Analysis  of  Water  and 
Wastes,  EPA  600/4-90-020,  1990. 

Prior  to  commencement  of  analytical  work,  the  laboratory  will  submit  its  quality 
assurance  plan  for  approval.   At  a  minimum,  the  plan  will  document  the  following: 

Sample  custody  and  management  practices. 

Sample  preparation  and  analytical  procedures. 

Instrument  maintenance  and  calibration  procedures. 

Internal  QA/QC  measures;  including  the  use  of  method  blanks. 

The  laboratory  will  also  provide  batch  specific,  quality  control  results  for  the 
samples  submitted  for  analysis. 
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TABLE  1 :  Parameters  of  Analysis 

Parameters 

Method 
(EPA) 

Container 
P  =  Plastic 
G  =  Glass 

Sample 
Size 

Preservation 

Holding 
Time 

GENERAL  MINERAL 
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Alkalinity 

310.2 

PorG 

100  ml 

Cool  4  deg.  C 

14  days 

Ammonia 

350.1,350.2 

PorG 

500  ml 

Cool  4  deg.  C, 
pH  <  H2SO< 

28  days 

Bicarbonate 

SM403 

PorG 

200  ml 

Cool  4  deg.  C 

14  days 

Carbonate 

PorG 

Chemical  Oxygen 
Demand 

410.1,  410.4 

PorG 

100  ml 

Cool  4  deg.  C, 
pH  <  H2SO< 

28  days 

Chloride 

9252 

PorG 

100  ml 

None 

28  days 

Fluoride 

340.2 

P 

100  ml 

None 

28  days 

Hardness 

130.2 

PorG 

100  ml 

Cool  4  deg.  C, 
pH  <  H2S04 

6 
months 

Nitrate 

300.0 

PorG 

100  ml 

Cool  4  deg.  C 

48 
hours 

PH 

9040 

PorG 

100  ml 

Cool  4  deg.  C 

immedi 
ately 

Specific  Conductance 

120.1 

PorG 

120  ml 

Cool  4  deg.  C 

28  days 

Sulfate 

9038 

PorG 

120  ml 

Cool  4  deg.  C 

28  days 

Surfactants 

425.1 

PorG 

250  ml 

Cool  4  deg.  C 

48 
hours 

Total  Dissolved  Solids 

160.1 

PorG 

250  ml 

Cool  4  deg.  C 

7  days 

DISSOLVED  METALS 
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Antimony 

7041 

P 

1  liter 

Filter  in  field, 
0.45  micron, 
pH  <2  HN03 

6 

months 

Arsenic 

7060 

P 

1  liter 

as  above 

6 
months 

Barium 

6010 

P 

1  liter 

as  above 

6 
months 

Beryllium 

6010 

P 

1  liter 

as  above 

6 

months 

Cadmium 

7131 

P 

1  liter 

as  above 

6 

months 

Parameters 

Method 
(EPA) 

Container 
P  =  Plastic 
G  =  Glass 

Sample 
Size 

Preservation 

Holding 
Time 

CaJcium 

6010 

P 

1  liter 

as  above 

6 
months 

Chromium 

7191 

P 

1  liter 

as  above 

6 

months 

Copper 

6010 

P 

1  liter 

as  above 

6 
months 

Cobalt 

6010 

P 

1  liter 

as  above 

6 
months 

Iron 

6010 

P 

1  liter 

as  above 

6 
months 

Lead 

7421 

P 

1  liter 

as  above 

6 

months 

Magnesium 

6010 

P 

1  liter 

as  above 

6 
months 

Manganese 

6010 

P 

1  liter 

as  above 

6 

months 

Mercury 

7470 

P 

500  ml 

as  above 

6 

months 

Molybdenum 

6010 

P 

1  liter 

as  above 

6 

months 

Nickel 

6010 

P 

1  liter 

as  above 

6 

months 

Potassium 

6010 

P 

1  liter 

as  above 

6 

months 

Selenium 

7740 

P 

1  liter 

as  above 

6 

months 

Silver 

6010 

P 

1  liter 

as  above 

6 

months 

Sodium 

6010 

P 

1  liter 

as  above 

6 

months 

Thallium 

6010 

P 

1  liter 

as  above 

6 

months 

Vanadium 

6010 

P 

1  liter 

as  above 

6 

months 

Zinc 

6010 

P 

1  liter 

as  above 

6 

months 
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FYFCTJTTVF  SUMMARY 

Mine  Reclamation  Corporation  is  developing  the  Esgle  Mountain  landfill  at  the  former 
Eagle  Mountain  iron  mine  in  eastern  Riverside  County,  California.  The  landfill  wiil  accept 
municipal  solid  waste  (MSW)  primarily  from  the  greater  Los  Angles  metropolitan  area, 
which  is  located  generally  150  to  200  miles  from  the  site. 

This  report  addresses  two  of  the  most  important  public  concerns  identified  about  the 
landfill-potential  contamination  of  groundwater  by  leachate  and  fugitive  gas  emissions. 

The  climate  at  the  Eagle  Mountain  site  is  extreme,  especially  during  the  summer  when 
temperatures  over  120*F  are  common.  The  humidity  is  very  low,  and  rainfall  averages 
three  inches  per  year.  These  conditions,  plus  the  expected  drainage  of  surface  water  off  of 
the  landfill,  combine  to  preclude  leachate  generation  on  a  regular  basis  at  the  bottom  of  the 
landfill.  Small  amounts  of  leachate  may  be  generated  intermittently,  but  this  will  be  due  to 
precipitation  falling  directly  on  the  leachate  collection  system  or  on  the  first  few  feet  of 
refuse  during  landfill  operations.  Any  such  leachate  will  be  of  low  strength  because  of  lack 
of  contact  with  refuse,  or  flow  through  channels  or  voids  in  the  refuse. 

The  lack  of  consistent  moisture  input  from  rainfall  will  result  in  moisture  levels  within 
the  landfill  being  maintained  essentially  at  the  levels  introduced  with  the  waste  at  the  time  of 
landfilling.  The  lack  of  moisture  flow  will  also  limit  biological  decomposition  of  the  waste, 
as  moisture  flow  is  known  to  be  an  important  factor  promoting  decomposition  by 
transporting  microorganisms,  substrate,  nutrients,  and  moisture  within  a  landfill. 

There  is  little  information  available  on  the  rate  of  MSW  decomposition  in  landfills  at 
low  moisture  contents.  In  general,  less  decomposition  occurs  with  decreasing  moisture 
contents  over  the  range  of  20  to  60%  H2O,  with  little  to  no  decomposition  suggested  at 
moisture  contents  below  10  to  20%  H2O  depending  on  the  author  and  the  basis  for  the 
conclusion. 


The  MSW  components  most  likely  to  degrade  are  food  waste  and  yard  waste.  This  is 
because  of  their  relatively  high  moisture  contents  as  well  as  their  inherent  degradability. 
Food  waste  is  expected  to  constitute  6%  of  the  MSW  (range  2-10%)  and  contain  70%  HoO 
(range  50-80%)  on  a  wet  weight  basis.  Yard  waste  is  expected  to  constitute  307c  of  the 
MSW  (range  24-36%)  and  contain  55%  H2O  (range  30-S07o).  For  an  expected  overall 
MSW  moisture  content  of  21%  as  generated,  food  and  yard  waste  will  provide  close  to  95 
to  98%  of  the  moisture  present  in  the  waste.  Note  that  some  moisture  will  be  lost  during 
waste  handling  and  transportation  from  the  point  of  collection  to  disposal. 

Diversion  of  50%  of  the  yard  waste  from  the  landfill  to  composting  would  result  in  the 
waste  containing  an  average  of  7%  food  waste  and  17.6%  yard  waste  and  an  overall 
moisture  content  of  15%.  Recycling  of  glass,  metal,  plastics,  and  paper  would  not  change 
the  leachate  and  gas  generation  potential  of  the  landfill,  since  these  materials  are  assumed  to 
not  degrade  and  the  loading  rate  of  degradable  waste  is  unaffected.  If  the  final  landfill 
volume  remains  the  same,  more  food  and  yard  wastes  will  eventually  be  placed  in  the 
landfill  to  fill  the  volume  saved  by  recycling,  but  given  the  expected  low  rates  of 
decomposition  of  these  materials,  the  effect  on  gas  and  leachate  generation  will  be  small. 

Assuming  that  50%  of  the  food  and  yard  waste  is  eventually  decomposed,  99.6  ft3  of 
dry  landfill  gas  of  average  composition  53.4%  methane  and  46.6%  CO2  (plus  trace  or 
minor  components)  would  theoretically  be  produced  per  100  pounds  of  entering  MSW.  If 
this  gas  is  produced  at  a  constant  rate  over  a  30  year  period,  there  would  be  3.3  ft3/year  per 
100  lb  MSW  of  gas  generated.  Given  the  conditions  at  the  landfill,  it  is  likely  that  the 
actual  amount  of  gas  generated  would  be  less. 

Minor  amounts  of  gases  other  than  CO2  and  CH4  will  be  generated.  Hydrogen  is  one 
such  gas.  It  is  produced  biologically,  but  because  of  the  generally  low  rate  of 
decomposition  projected  at  the  landfill,  it  will  be  generated  at  a  low  rate.  Other  gases  arise 
by  volatilization  of  liquids  unavoidably  contained  in  the  MSW,  such  as  solvents.  Even 
though  the  amounts  of  minor  or  trace  gases  to  be  generated  arc  projected  to  be  small. 
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measurable  concentrations  of  these  gases  can  result  within  the  landfill.  This  is  due  to  the 
anticipated  low  rates  of  CO2  and  CH4  generation,  which  will  limit  the  dilution  of  minor 
gases  in  the  landfill  and  the  purging  of  these  gases  from  the  landfill. 

INTRODUCTION 

Mine  Reclamation  Corporation  (MRC)  is  developing  the  former  Kaiser  Eagle 
Mountain  iron  mine  into  a  municipal  solid  waste  landfill.  The  project  site  is  located  in 
eastern  Riverside  County,  California,  approximately  180  miles  from  downtown  Los 
Angeles.  — 

Two  of  the  most  important  public  concerns  identified  about  the  development  of  this 
project  are  the  potential  for  groundwater  contamination  by  leachate  and  air  pollution  from 
fugitive  landfill  gas  (LFG). 

The  temperature  and  humidity  at  Eagle  Mountain,  particularly  during  the  summertime, 
are  extreme.  Daily  temperatures  over  120  degrees  are  common  with  the  average  daily 
summer  temperature  being  about  1 10.  The  humidity  at  Eagle  Mountain  throughout  the  year 
is  very  low.  Rainfall  at  Eagle  Mountain  averages  about  three  inches  per  year,  this  being 
received  mostly  during  thunderstorms  experienced  during  the  summer  months. 

The  landfill  will  receive  municipal  solid  waste  (MSW)  which  will  consist  primarily  of 
residential  and  commercial  wastes  plus  smaller  amounts  of  waste  from  schools  and  other 
institutions,  government,  roads,  parks,  etc.  The  composition  of  the  waste  is  expected  to 
change  during  the  course  of  the  landfill  from  future  recycling  and  waste  diversion  efforts. 
Another  change  in  the  composition  of  the  waste  as  landfilled  is  drying  associated  with 
waste  handling,  processing,  transporting,  and  landfilling  from  the  point  of  collection  to 
disposal,  especially  under  the  extreme  conditions  at  the  landfill.  Waste  composition  and 
moisture  content  is  considered  in  the  first  major  section  of  the  report. 


Biological  decomposition  of  MSW  in  a  landfill  produces  landfill  gas  and  soluble 
matter.  Biological  decomposition  is.  therefore,  instrumental  in  determining  the  potential  for 
groundwater  contamination  and  LFG  emissions.  Biological  decomposition  requires 
moisture,  nutrients,  substrate  (decomposable  materials  in  the  wasted,  a  source  of 
microorganisms,  and  an  environment  suitable  for  biological  activity  (temperature, 
oxidation-reduction  potential,  pH).  Of  these  requirements,  moisture  is  expected  to  be  the 
major  limiting  factor  at  Eagle  Mountain.  The  second  major  section  of  this  report  evaluates 
moisture  additions  to  and  moisture  losses  from  the  landfill,  and  the  moisture  distribution 
within  the  landfill.  This  is  followed  by  the  third  major  section  which  discusses  MSW 
decomposition  at  low  moisture  contents,  such  as  predicted  for  the  Eagle  Mountain  Landfill. 

It  should  be  noted  that  different  types  of  biological  activity  can  occur  depending  on 
conditions  within  a  landfill.  When  refuse  is  first  placed,  oxygen  is  unavoidably  trapped  in 
the  voids  and  aerobic  biological  activity  will  occur  if  the  requirements  listed  in  the  previous 
paragraph  are  met.  Typically,  this  oxygen  is  quickly  exhausted  (in  a  few  weeks),  so  if  no 
additional  oxygen  is  supplied  by  diffusion  from  ambient  air  or  as  dissolved  oxygen  by 
precipitation,  oxygen  becomes  limited  and  anaerobic  biological  decomposition  develops. 

Both  aerobic  and  anaerobic  decomposition  involve  complex  associations  of  groups  or 
species  of  microorganisms  working  together  to  degrade  the  waste,  each  with  its  special 
growth  and  substrate  requirements  and  producing  its  own  particular  end  products. 
Consequently,  depending  on  conditions  within  the  landfill,  different  microorganisms  will 
dominate  the  decomposition  process  and  the  products  of  decomposition  will  change.  At 
Eagle  Mountain,  there  will  be  some  initial  aerobic  decomposition,  with  production  of  LFG 
containing  basically  only  CO2.  The  majority  of  the  decomposition,  however,  will  be 
anaerobic,  producing  LFG  which  is  close  to  50%  CH4  and  50%  CO2,  plus  soluble  matter 
special  to  the  particular  mix  of  organisms  and  growth  conditions  present  in  the  landfill. 
Discussion  of  MSW  decomposition  and  the  potential  for  LFG  and  leachate  generation  will 
assume  anaerobic  processes  dominate,  but  it  is  noted  that  limitations  to  biological  activity 


imposed  by  the  moisture  conditions  at  the  Eagle  Mountain  Landfill  are  applicable  to  both 
aerobic  and  anaerobic  decomposition. 

The  purpose  of  this  report  is  to  assess  the  potential  for  gas  generation  and  leachate 
production  at  the  proposed  Eagle  Mountain  Landfill  as  set  forth  in  a  memorandum  to 
Mr.  Bob  Collins  from  Mr.  Bob  Coale  dated  2126190.  This  work  was  performed  under 
Technical  Services  Agreements  written  April  6,  1990,  between  Mine  Reclamation 
Corporation  and  the  authors  individually.  The  report  is  based  on  information  supplied  to 
R.  K.  Ham  by  R.  D.  Coale,  available  literature,  and  experience. 


WASTE  COMPOSITION 

Decomposition  of  refuse  to  generate  landfill  gas  is  basically  dependent  on  organic 
materials  being  available  in  the  refuse  that  can  be  decomposed  to  support  the  required 
biological  processes.  The  same  is  true  to  produce  leachable  materials,  which  give  rise  to 
the  various  components  of  leachate,  although  some  minor  amounts  of  soluble  materials 
such  as  chlorides  and  sulfates,  for  example,  may  be  leached  directly  without  biological 
processes. 

Waste  Components  and  Moisture  Contents  -  General 

Many  studies  have  developed  data  regarding  the  composition  of  municipal  solid  waste. 
Typical  U.S.  values  on  a  component  by  component  basis  are  shown  in  Table  1.  Of  these 
materials,  those  which  might  decompose  in  a  landfill  are  paper  and  paperboard,  food 
wastes,  and  yard  wastes.  Minor  amounts  of  decomposable  materials  are  also  present  in 
other  components  (e.g.,  food  residues  in  containers,  some  textiles,  wood  over  a  very  long 
period,  etc.),  but  are  neglected  here. 

There  are  two  possible  sources  of  moisture  to  trigger  and  support  decomposition  at  a 
landfill.  These  are  moisture  within  the  waste  and  precipitation  at  the  landfill.  This  assumes 
that  the  waste  is  covered  after  collection  and  during  transfer  and  transportation  until  it 
reaches  the  landfill  site,  and  that  the  site  is  not  in  contact  with  groundwater. 

The  moisture  contents  of  waste  components  including  detail  from  Wilson  (1977)  and 
general  ranges  and  typical  values  from  Tchobanoglous  et  al.  (1977)  are  given  in  Table  2. 
The  detailed  values  of  Wilson  should  not  be  considered  as  precise  as  suggested  by  the 
number  of  significant  digits,  but  they  generally  support  the  figures  given  by 
Tchobanoglous.  It  is  clear  from  Table  2  that  plastics,  textiles,  rubber,  leather,  and 
inorganic  components  contain  little  moisture.  This  fact  plus  their  relatively  small  presence 
in  MSW,  see  Table  1,  is  reason  to  disregard  these  materials  for  the  purposes  of  this  report. 


TABLE  1  -  1984  Municipal  Waste  Composition  in  the  United  States 
(Franklin  Assoc.  Ltd.  (1986)) 

%  Wet  Weight 

Paper  and  Paperboard  37 . 1 

Glass  9.7 

Metals  9.6 

Plasties  7.2 

Rubber  and  Leather  2.5 

Textiles  2. 1 

Wood  3.8 

Food  Wastes  8.1 

Yard  Wastes  17.9:"~ 

Miscellaneous  1.9 


100.0 


TABLE  2  -  Moisture  Content  of  Waste  Components 


Cnmnoncni 

H2O  (wet  wt. 

) 

ran°e* 

tvpical* 

as  measured** 

PaDer  and  Paner  Products 

Mixed  paper 

10.24 

Newsprint 

5.97 

Brown  paper 

5.83 

Trade  magazines 

4.11 

Corrugated  boxes 

5.20 

Plastic  coated  paper 

4.71 

Waxed  milk  canons 

3.45 

Paper  food  canons 

6.11 

Junk  mail 

4-10 

6 

4.56 

Paper 

Cardboard 

4-8 

5 

Food  and  Food  Waste?; 

Vegetable  food  waste 

78.29 

Cirrus  rinds  and  seeds 

78.70 

Meat  scraps  (cooked) 

38.74 

Fried  fats 

0.00 

Mixed  sarbase 

72.00 

Food  wastes 

Trees.  Wood.  Brush.  Plants 
Green  logs 
Rotten  timber 
Demolition  softwood 
Waste  hardwood 
Furniture  wood 
Evergreen  shrubs 
Balsam  spruce 
Flowering  plants 
Lawn  grass  I 
Lawn  grass  II 
Ripe  leaves  I 
Ripe  leaves  II 
Wood  and  bark 
Brush 

Mixed  greens 
Grass,  din,  leaves 

Garden  trimmings 
Wood 


50-80 


70 


50.00 

26.80 

7.70 

12.00 

6.00 

69.00 

74.35 

53.94 

75.24 

65.00 

9.97 

50.00 

20.00 

40.00 

62.00 

21-62 

30-80 

60 

15-40 

20 

*      Tchobanoglous  ej_aj.  (1977) 
**    Wilson  (1977) 


Table  2  (continued) 


Plastics  and  Texriles 
Upholsters' 
Mixed  plastics 
Plastic  flim 
Polyethylene 
Polystyrene 
Pol  yure  thane 
Polyvinyl  chloride 
Linoleum 
Rags 
Textiles 
Oils,  paints 

Plastics 
Textiles 

Rubber  and  Leather 
Tires 
Leather 
Leather  shoe 
Shoe  heel  and  sole 
Rubber 

Rubber 
Leather 

Inorganic  Compon^n^ 
Vacuum  cleaner  din 
Household  din 
Street  sweepings 
Mineral 
Metals 
Ashes 

Glass 

Tin  cans 

Nonferrous 

Ferrous 

Din,  ash,  brick 

Municipnl  Solid  Waste 


6.90 

2.00 

3-20 

0.20 

0.20 

0.20 

0.20 

2.10 

10.00 

15-31 

0 

1-4 

2 

6-15 

10 

1.02 
10.00 
7.46 
1.15 
1.20 

1-4 

2 

8-12 

10 

5.47 

3.20 

20.00 

2-6 

3-11 

10.00 

1-4 

2 

2-4 

3 

2-4 

2 

2-6 

3 

6-12 

8 

15-40 


20 


Paper  and  paper  products  are  major  components  of  MSW,  and  these  materials  are 
ultimately  degradable,  but  their  low  moisture  contents  indicate  that  they  will  contribute  only 
minor  amounts  of  moisture  to  the  refuse.  Only  1 1  %  of  the  moisture  in  MSW  can  be 
attributed  to  paper  and  paper  products.  Further,  given  the  ability  of  paper  and  paper  • 
products  to  absorb  moisture,  paper  and  paper  products  can  be  disregarded  as  a  supplier  of 
moisture  to  other  waste  components  or  to  the  landfill  in  general.  Finally,  because  of  the 
low  moisture  content  and  the  lack  of  nutrients  to  support  decomposition  in  the  absence  of 
transport  by  liquid  movement  in  the  landfill,  paper  and  paper  products  will  also  be 
disregarded  as  substrate  for  biological  decomposition.  Minor  amounts  of  decomposition 
may  occur  in  localized  areas  where  the  paper  is  particularly  wet  and  where  nutrients  may 
happen  to  be  available.  Data  obtained  during  the  excavation  of  landfills  in  dry  areas  show 
little  decomposition  of  such  materials. 

Based  on  the  data  in  Tables  1  and  2,  only  the  food  waste  and  yard  wastes  are  of  real 
concern  as  carriers  of  water  into  the  landfill  and  as  substrate  for  potential  decomposition  to 
form  leachable  matter  and  gas.  Tables  1  and  2  together  suggest  that  food  and  yard  wastes 
constitute,  respectively,  8.1  and  11.9%  of  MSW,  and  provide  5.7  and  10.7  lb  H2O/IOO  lb 
MSW,  or  29%  and  54%  of  the  moisture  present  in  MSW.  The  remainder  of  this  report  will 
consider  only  food  and  yard  wastes  as  degradable  components. 

Table  3,  summarized  from  Tables  1  and  2  plus  additional  published  sources,  presents 
the  food  and  yard  waste  percentages  and  moisture  contents  of  U.S.  municipal  refuse.  The 
term  municipal  refuse  includes  residential  and  commercial  wastes,  which  are  by  far  the 
largest  components  of  MSW.  Variable  but  lesser  amounts  of  street  sweepings,  park  litter, 
institutional  wastes,  demolition  wastes  (unless  in  large  amounts)  and  some  minor  amounts 
of  industrial  wastes  which  unavoidably  enter  the  overall  waste  stream  constitute  the 
remainder.  Many  of  the  entries  in  Table  3  were  derived  from  studies  carried  out  in  the 
1960's  and  1970's  and  so  must  be  treated  cautiously. 
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Depending  upon  the  duration  of  the  growing  season,  the  quantity  of  yard  waste  may 
be  expected  to  fluctuate  from  area  to  area  throughout  the  U.S.  Table  4  gives  an  indication 
of  the  changes  in  yard  wastes  as  percentages  of  MSW  as  a  function  of  season  and  general 
climate.  Considering  southern  California  to  be  more  typical  of  the  southern  states  in  the 
summer,  a  value  of  22.5%  yard  wastes  is  derived  from  this  table. 

Wilson  (1977)  combined  values  from  Table  4  with  time  projections  to  derive  the 
values  projected  for  MSW  in  the  summer  of  1970  as  presented  in  Table  5  and  entered  in 
Table  3.  These  values  would  be  more  similar  to  what  would  be  expected  for  southern 
California. 

By  examining  trends  and  emphasizing  data  developed  in  the  1980s  in  Table  3,  the 
summary  and  projected  values  as  given  at  the  bottom  of  the  table  for  US.  refuse  in  1990 
are  food  waste  12%  with  a  moisture  content  of  70%,  yard  wastes,  16%  with  a  moisture 
content  of  55%,  and  an  overall  moisture  content  of  21%  (wet  weight  basis).  By 
considering  waste  generated  in  southern  California,  with  a  year  long  growing  season,  more 
likely  similar  to  summer  waste  composition  nationally,  the  values  projected  for  the  study 
area  were  developed  as  also  shown  in  the  table.  These  values  are  10%  food  waste  and 
25%  yard  waste.  Of  special  interest  here  are  the  moisture  contents  of  the  mixed  wastes  as 
well  as  for  food  and  yard  wastes,  which  are  amazingly  consistent  throughout  the  table. 

In  summary,  national  data  from  several  sources  support  the  values  projected  for 
southern  California  in  Table  3.  These  values  will  be  compared  with  data  obtained  from 
studies  of  MSW  at  specific  locations  in  southern  California  in  the  next  section,  and 
projections  regarding  the  MSW  composition  at  Eagle  Mountain  will  be  made. 

Waste  Components  and  Moisture  Contents  -  Southern  California 

Table  6  summarizes  data  from  a  variety  of  sources  for  southern  California.  These  data 
were  developed  for  different  reasons  and  have  different  degrees  of  general  applicability, 
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TABLE  4  -  Seasonal  Average  Percentage  Yard  Waste  in  MSW  (1970) 
(Adopted  from  Wilson  (1977)) 


^asflnaLAvgiass  %w«wt. 


Nonhern  states 

Summer 
22.9 

.Npnne 
11.1 

winter 
0.3 

fail          .1  vv 

6.4 

10.2 

Middle  states 

12.2 

9.5 

- 

1.6 

— 

Southern  states 

22.5 

9.2 

6.8 

5.2 

10.9 

• 
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TABLE  5  -  Average  Composition  of  MSW  in  Summer  (1970) 
(Adopted  from  Wilson  (1977)) 

%  wet  wt. 

Paper  31.0 

Yard  wastes  27.1 

Food  wastes  17.7 

Glass  7.5 

Metal  7.0 

Wood  2.6 

Textiles  1.8 

Leather  and  ru  bber  1.1 

Plastics  1 . 1 

Miscellaneous  3 . 1 
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TABLE  6  -  Southern  California  Municipal  Solid  Waste 
Food  and  Yard  Waste  Concentrations* 

(as  provided  through  SCS  Engineers.  Long  Beach.  CA.  and  the  Bureau  of  Sanitation.  City  of  Los  Angeles) 


* 


Location 

Specific 
Conditions 

9b  Food 
Wastes 

7c  Yard 
Wasics 

9cH20 

(wet  wt.) 

(wet  wt.j 

(wet  wt.) 

City  of  Los  Angeles 
(Lopez  Landfill) 

Fall 
Winter 
Spring 
Summer 

Calculated  Ave. 

6.3 

9.1 
10.5 
14.4 
10.1 

40.0 
32.3 
38.3 
?Q-6 

35.3** 

City  of  Los  Angeles 

(assumed) 
City  of  Los  Angeles 

Processible  Waste 

Residential 
Commercial 
Total  Wastes 

4.3 

8.8 

4.3 
4.4 

53.25** 

35.6 

4.1 

16.1 

26.25 

Santa  Barbara  Co. 
(SCS) 

Winter-Spring 
Summer 
Overall 

3.3 
5.4 

35.9 

39,5. 

32.2 

Pasadena 
(SCS) 

Residential 
Commerc./Tndust. 
Total 

3 

2  (approx.) 

38 

21 

32 

Glendale 
(SCS) 

Residential 
Commerc./Indust. 
Total 

3 

2  (approx.) 

36 

2G 
28 

Burbank 
(SCS) 

Residential 
Commerc./Indust. 
Total 

3 

nd 

2  (approx.) 

37 

12. 

28 

Los  Angeles  Co. 

5.7 

24.3 

San  Diego  Co. 

Residential 

7.0 
6.5 

23.3 
25.4 

Orange  Co. 

Residential 
Residential 

8.1 

28.6  • 

City  of  Los  Angeles 

8.8 

35.6 

So.  California 

SCS  drill  cores*** 

20.4  (7.2-53.8) 

Summary  Projections 

-average 
-range 

6 
2-10 

30 
24-36 

21 
10-40 

•         Unless  specified  otherwise 

nd       not  determined 

Vegetation  and  wood 

Average  of  66  drill  core  samples  from  various  landfills.  Range  for  individual  samples  also  shown.  Range  for 


and  so  were  interpreted  accordingly  in  the  summary  entries  at  the  bottom  of  the  table. 
Some  data  refer  to  residential  waste,  some  to  commercial  and  industrial,  and  some  to  the 
total  (including  other  small  sources).  Because  the  waste  to  be  delivered  to  Eagle  Mountain 
will  most  likely  be  mixed  municipal  waste,  values  reflecting  this  were  emphasized  in 
developing  average  summary  figures  at  the  bottom  of  Table  6,  with  the  ranges  likely  to  be 
observed  within  the  various  waste  streams  derived  from  different  sources  or  routes.  The 
data  from  Santa  Barbara  County  and  the  Lopez  Landfill  support  the  assumption  of  the 
previous  section  that  there  is  less  seasonal  variability  in  the  study  area  than  in  the  U.S.  in 
general,  and  that  significant  amounts  of  yard  waste  are  generated  throughout  the  year. 

Landfill  moisture  content  values  derived  by  SCS  from  drill  core  analyses  obtained 
from  various  landfills  are  used  here  to  help  project  MSW  moisture  contents.  There  is  little 
MSW  moisture  content  data  specific  to  southern  California  so  these  values  do  supplement 
national  data  and  data  from  the  City  of  Los  Angeles  (Tables  3  and  6).  Because  the  amount 
of  rainfall  entering  the  landfills  is  likely  to  be  small,  and  some  of  this  moisture  taken  up 
during  wet  periods  is  lost  due  to  drying,  there  is  expected  to  be  little  change  in  waste 
moisture  content  from  generation  as  MSW  to  sampling  as  cores  from  the  landfills.  The 
landfills  tested  by  SCS  were  not  identified,  so  the  likelihood  of  surface  water  run-on  and 
runoff  is  not  known.  Diversion  of  rainfall  from  the  landfills  as  runoff  would  improve  the 
value  of  the  SCS  data  to  project  waste  moisture  contents  as  generated,  as  the  core  moisture 
contents  would  more  nearly  correspond  to  the  waste  as  generated.  Surface  water  run-on 
from  surrounding  areas  to  the  landfills  tested  by  SCS  would  raise  the  moisture  contents  of 
the  waste  as  measured  by  SCS  above  the  moisture  contents  of  the  waste  as  generated,  but 
run-on  is  unlikely  in  a  well-designed  landfill. 

The  projected  averages  for  southern  California  refuse  are  6%  food  waste  (range  2  to 
10),  30%  yard  waste  (range  24-36),  and  21%  moisture,  all  on  a  wet  weight  basis  (Table 
6).  The  ranges  reflect  some  seasonal  effects,  but,  more  importantly,  the  mix  of  residential 
and  nonresidential  wastes.  Although  the  average  moisture  content  is  21%,  individually 
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mixed  samples  are  likely  to  range  from  10  to  40%  based  on  the  drill  core  range  (excluding  a 
few  extreme  samples).  The  values  projected  for  the  study  area  at  the  bottom  of  Table  3 
(general  U.S.  figures)  agree  fairly  well  with  the  values  shown  at  the  bottom  of  Table  6. 
which  were  derived  only  from  southern  California  studies. 

Considering  6%  of  the  MS  W  stream  as  food  waste  ai  a  moisture  content  of  70%  and 
30%  of  the  MSW  stream  as  yard  waste  at  a  moisture  content  of  55%,  food  waste  will 
contain  an  average  of  4.2  lbs  H2O/IOO  lbs  wet  MSW,  and  yard  waste  will  contain  16.5  lbs 
H2O/IOO  lbs  MSW.  If  the  overall  moisture  content  of  MSW  is  21%,  food  waste 
contributes  20%  of  the  moisture,  and  yard  waste  78%,  leaving  only  2%  of  the  moisture  in 
MSW  to  be  provided  by  other  waste  components.  This  undoubtedly  low  value  of  2% 
results  from  the  overriding  effect  of  moisture  in  yard  wastes  in  particular.  Wide 
fluctuations  in  the  estimated  moisture  attributed  to  other  components  result  depending  upon 
the  values  used  for  the  amount  and  moisture  content  of  yard  waste. 

Other  Factors  Affecting  the  MSW  Composition 

The  requirements  of  California  AB  939  (the  Recycling  Bill)  practically  mandate  that 
refuse  be  passed  through  a  transfer/material  recovery  facility  prior  to  the  residue  being 
transported  to  a  landfill.  Further,  if  the  provisions  of  the  Bill  are  to  be  achieved  (25% 
waste  diversion  by  1995,  50%  by  2000),  yard  or  green  waste  will  necessarily  have  to  be 
removed.  With  the  removal  and  separate  processing  of  the  yard  waste,  a  substantial 
portion  of  the  moisture  will  be  diverted  from  the  waste  stream.  It  will  be  assumed  in 
making  projections  from  these  waste  composition  figures  that  yard  waste  will  be  reduced 
by  50%  through  recycling  (composting),  but  that  no  other  changes  will  occur  to  materially 
affect  the  MSW  composition  delivered  to  the  landfill.  It  is  noted  that  recycling  removes 
low  moisture  content  items  (glass,  metal,  plastic,  paper),  which  arc  also  items  not  likely  to 
decompose  at  the  landfill,  so  major  changes  in  gas  and  leachate  generation  will  be  caused 


by  a  reduction  in  yard  and  possibly  food  waste  by  composting,  and  not  by  recycling 
efforts. 

Finally,  there  will  be  some  drying  of  MSW  during  collecrion,  transfer,  processing, 
haul,  and  placement  in  the  landfill.  Considering  the  moisture  contents  of  core  drilling 
samples  of  landfilled  waste  were  about  the  same  as  the  projected  average  MSW  moisture 
content,  and  6%  less  than  that  obtained  for  processable  waste  (Table  6),  and  similar  to  that 
projected  from  general  U.S.  data  (Table  3),  it  is  difficult  to  conclude  that  there  will  be  much 
change  in  moisture  content  at  least  until  the  material  is  discharged  at  the  landfill  working 
face.  Alter  (1983)  indicates  a  5%  loss  in  moisture  content  of  RDF  as  a  result  of 
densification,  squeezing,  heat  from  processing,  and  air-waste  contact.  It,  therefore,  seems 
reasonable  to  assume  that  a  comparable  5%  moisture  loss  could  occur  overall  between  the 
dme  of  collection  and  placement  and  compaction  in  the  landfill,  dropping  the  final  moisture 
content  for  the  MSW  as  landfilled  from  20  to  15%.  It  could  be  argued  that  more  of  the 
moisture  loss  will  occur  from  paper  than  from  yard  or  food  waste,  because  of  the 
difference  in  surface  area  and  air-waste  contact  Accordingly,  this  report  will  assume  that 
no  change  in  moisture  content  occurs  for  the  critical  components,  namely,  food  and  yard 
waste,  and  the  moisture  contents  of  these  components  in  the  landfill  will  be  the  same  as 
concluded  from  Tables  1  through  6. 

LANDFILL  MOISTURE  CONDITIONS 

The  purpose  of  this  section  is  to  evaluate  the  possibility  and  impact  of  any  changes  in 
the  moisture  content  of  the  food  and  yard  wastes  once  they  are  placed  in  the  Eagle 
Mountain  landfill.  It  was  concluded  in  the  previous  section  that  food  and  yard  wastes  are 
the  most  likely  MSW  components  to  decompose  as  they  contain  not  only  the  necessary 
decomposable  materials  but  also  the  nutrients  and  moisture  to  support  microbial  processes. 
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Key  elements  that  determine  the  amount  of  decomposition  are  moisture  addition  to  the 
landfill,  moisture  loss  from  the  landfill,  and  moisture  movement  and  distribution  ot 
moisture  levels  within  the  landfill. 

Moisture  Additions  lo  the  Landfill 

It  will  be  assumed  that  there  will  be  no  ground  water-refuse  contact  at  the  Eagle 
Mountain  landfill.  Precipitation  and  water  introduced  with  the  waste  are  the  only  sources 
of  water  to  the  landfill.  Moisture  present  in  the  waste  was  considered  in  the  previous 
section.  The  Eagle  Mountain  area  receives  approximately  three  inches  of  rain  per  year  and 
is  hot  and  dry,  with  temperatures  during  the  summer  averaging  1 10*F.  Most  of  the  rain 
occurs  during  brief  storms  in  the  summer,  when  the  potential  for  drying  is  maximized. 

Any  rain  which  falls  directly  on  the  landfill  during  operations  would  wet  the 
uppermost  layer  or  so,  but  even  if  all  of  the  annual  rainfall  fell  at  once  and  did  not 
evaporate,  this  is  still  only  enough  moisture  to  wet  approximately  12  inches  of  refuse  and 
bring  it  to  field  capacity.  Field  capacity  is  defined  here  as  the  moisture  that  can  be  held  by 
refuse  against  the  forces  of  gravity  and  capillary  tension.  The  typical  value  used  for 
estimation  of  the  wetted  front  movement  due  to  infiltration  is  1  inch  of  infiltration  per  3  to  4 
inches  of  wetted  front  movement  for  typical  MS  W  at  typical  densities  in  a  landfill. 
Considering  that  the  annual  rainfall  occurs  over  several  events,  with  attendant  evaporation 
between  events,  the  actual  amount  of  rainfall  remaining  in  the  refuse  will  advance  the 
wetted  front  much  less  than  the  12  inches  and  will  therefore  be  insignificant  for  the  landfill 
as  a  whole.  There  may  be  specific  layers  of  refuse  distributed  throughout  the  landfill  which 
may  retain  small  amounts  of  moisture  as  a  result  of  wetting  during  landfilling,  but  these 
layers  will  have  an  insignificant  effect  on  gas  production  from  the  total  landfill. 

If  all  of  the  rainfall  occurred  in  one  event  per  year  and  there  was  no  evaporation, 
assuming  incoming  refuse  is  placed  in  one  huge  20  foot  lift,  the  rain  falling  directly  on  the 
waste  would  bring  only  5%  of  the  waste  to  a  moisture  content  approaching  field  capacity. 
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In  other  words,  even  under  this  extreme  condition,  only  5%  of  the  waste  would  be  affected 
by  on-site  rainfall.  At  the  other  extreme,  if  multiple  lifts  and  well-drained  cover  prevents 
rainfall  from  contacting  more  than  one  day's  active  face  of  refuse,  much  less  refuse  would 
expenence  a  moisture  increase.  A  one-day  supply  of  refuse  is  1/313  of  the  yearly  total, 
assuming  6  operating  days  per  week.  Under  this  scenario,  5%  x  1/313  or  0.0 1 6%  of  the 
refuse  would  be  brought  to  a  moisture  content  adequate  to  easily  initiate  decomposition 
(near  field  capacity  or  50%  moisture  on  a  wet  weight  basis). 

Rain  falling  direcdy  on  the  refuse  at  the  landfill  at  Eagle  Mountain  will  not  be  a 
significant  source  of  moisture  except  in  thin  isolated  layers  distributed  sporadically 
throughout  the  landfill.  This  source  of  moisture  is  insignificant  compared  to  moisture 
introduced  with  the  waste,  specifically  in  the  food  and  yard  waste  fractions. 

Once  the  refuse  is  covered  with  soil,  surface  water  hydrology  and  attendant  effects 
describe  moisture  addition  to  the  landfill  via  rainfall.  The  mechanism  of  water  addition  to 
the  landfill  is  the  same  as  that  providing  recharge  to  the  groundwater  in  a  non-landfill 
situation.  There  are  models  and  methods  for  estimating  recharge  in  wet  climates,  but  these 
are  questionable  when  applied  to  real-world  situations,  and  even  under  straightforward, 
uncomplicated  conditions,  monthly  predictions  can  vary  from  observed  values  by  factors  of 
2  or  more.  In  general,  models  do  better  in  predicting  average  recharge  rates  over  longer 
time  periods— they  do  worse  when  trying  to  predict  weekly  or  daily  events. 

Our  understanding  of  groundwater  recharge  in  arid  areas  is  incomplete.  Here,  the 
major  difficulty  in  predicting  recharge  is  the  lack  of  understanding  of  what  happens  in  the 
vadose  zone-the  area  between  the  bottom  of  the  rooting  zone  and  the  water  table.  This 
zone  is  typically  overlooked  by  both  the  surface  water  hydrology  and  the  hydrogeology 
disciplines.  Recharge  in  arid  areas  is  highly  variable— more  so  than  in  wet  areas.  Under 
similar  arid  climate  and  soil  conditions,  but  with  different  plant  cover  and  topography,  the 
recharge  can  range  from  zero  to  more  than  the  annual  precipitation. 
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Flow  through  ihe  vadosc  zone  is  difficult  to  define,  especially  under  arid  conditions. 
It  is  not  subject  to  averaging  in  arid  areas  because  there  may  be  no  flow  for  much  of  the 
year,  yet  suddenly  a  iransient  condition  develops  with  considerable  How.  Under  some 
conditions,  it  is  possible  that  all  of  this  flow  can  lead  to  recharge,  as  evaporation  is 
negligible  in  most  of  the  vadose  zone  and  transpiration  may  also  be  low  to  nonexistent 
depending  on  vegetation  presence  and  root  development.  Flow  through  the  vadose  zone 
therefore  varies  with  rime,  but  it  also  varies  spatially  because  of  preferred  paths  of  flow 
caused  by  surface  topography  (low  points)  and  holes,  cracks,  and  changes  in  hydraulic 
properties  of  soils  within  the  zone.  Flow  in  the  vadose  zone  is  characterized  by  transients 
and  variability. 

The  most  common  method  used  to  predict  recharge  and,  hence,  the  amount  of  water 
eventually  contacting  refuse  in  a  landfill,  is  the  water  balance.  The  water  balance  states  that 
the  amount  of  percolation  or  recharge  is  equal  to  the  amount  of  precipitation  less  the  amount 
of  surface  water  runoff,  evapotranspiration,  and  moisture  uptake  in  the  soil  which  is  stored 
for  later  evaporranspiration.  The  latter  term  can  be  positive  or  negative  depending  on 
whether  moisture  is  being  stored  (during  wet  periods)' or  released  (during  dry  periods).  A 
basic  problem  is  that  evapotranspiration  is  not  predicted  accurately  under  conditions  where 
plant  cover  is  sparse  or  where  plants  suffer  seasonal  water  stress.  When  estimated  by  the 
water  balance,  recharge  may  be  in  error  by  an  order  of  magnitude  simply  by  unreliability  of 
the  measured  or  estimated  precipitation  and  the  actual  evapotranspiration  rate.  Both 
numbers  are  small  in  an  arid  climate,  so  the  difference  is  also  small  in  absolute  terms,  with 
much  inherent  variability  as  a  percentage  of  the  difference.  Even  if  it  is  assumed  that 
seasonal  soil  moisture  changes  and  runoff  values  are  zero,  uncertainty  in  precipitation 
(typically  ±  5%)  and  evapotranspiration  (say  ±  10%)  result  in  recharge  estimates  varying  ± 
100%  or  more.  EPA's  HELP  model  is  widely  used  to  predict  leachate  flows  (recharge 
rates),  but  it  is  not  useful  under  such  extreme  conditions  as  at  Eagle  Mountain. 
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A  recent  paper  from  South  Africa  by  Blight  et  al.  (1990)  reports  that  water  balance 
calculations  performed  at  a  landfill  receiving  20  inches  of  precipitation  per  year  predicted 
leachate  flow  at  39<Tc  or  precipitation,  and  that  monitoring  within  the  landfill  confirmed  that 
leachate  was  being  produced.  The  authors  cite  a  paper  by  Keenan  (1986)  which  predicts 
that  if  precipitation  is  less  than  12.8  inches/year  (325  mm),  leachate  will  not  be  produced. 
They  also  cite  a  paper  by  Saxton  (1983)  which  gives  a  figure  of  15-25  inches  (400 
mm)/year  as  the  boundary. 

In  the  absence  of  monitoring  the  actual  site  of  concern,  the  best  data  predicting 
recharge  in  arid  climates  have  been  obtained  from  lysimeters.  Lysimeters  must  model  the 
actual  site,  they  must  be  big  and  deep,  and  they  must  be  monitored  over  an  extended  period 
of  time,  especially  when  so  much  of  the  flow  occurs  over  a  short  period  of  the  year.  The 
initial  state  of  the  lysimeter  soil  with  respect  to  moisture  content  and  distribution  of 
moisture  is  critical  to  modeling  real-world  situations. 

Lysimeters  constructed  in  eastern  Washington  state,  at  Hanford,  gave  measured 
recharge  rates  ranging  from  zero  to  more  than  the  precipitation  depending  on  soil  type  and 
plant  cover  (Gee  and  Hillel  (1988)).  The  average  precipitation  is  6  inches  or  16  cm/year. 
For  nonvegetated  lysimeters,  differences  in  recharge  rates  were  attributed  to  differences  in 
snow  accumulation  and  snow  melt,  and  initial  soil  moisture  content  Soils  that  were 
relatively  dry  at  the  beginning  of  a  precipitation  event  allowed  less  recharge  at  the  bottom  of 
the  lysimeters,  but  once  sufficient  water  had  accumulated,  they  passed  water  downward 
like  similar  lysimeters  that  were  initially  wetter.  Only  slight  changes  in  vegetation  were 
found  to  be  important  in  affecting  recharge. 

Jones  and  Skaggs  (1989)  describe  a  set  of  9  foot  lysimeters  constructed  at  Hanford  in 
1984.  Excluding  initial  data  from  lysimeters  placed  especially  dry  (which  therefore  had 
little  recharge  or  drainage  at  first)  for  the  year  9/84  through  8/85,  of  the  1 3.8  cm  of 
precipitation,  an  average  of  7.5  cm  was  evaporated  and  drainage  averaged  4.2  cm.  For  the 
year  9/85  through  8/86,  21.7  cm  of  precipitation  resulted  in  an  average  of  10  cm  of 
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evaporation  and  12.3  cm  of  drainage.  It  is  noted  that  a  significant  amount  of  the 
precipitation  occurs  at  Hanford  as  snowfall,  which  quickly  entered  the  soil  as  snow  melt 
upon  thaw  when  evaporation  was  low.  This  is.  therefore,  a  different  situation  than  at  Eagle 
Mountain,  where  such  snowfall  will  not  occur.  The  30  to  50%  of  precipitation  resulting  in 
drainage  measured  at  Hanford  is  expected  to  be  much  higher  than  will  be  experienced  at 
Eagle  Mountain. 

Gee  and  Jones  (1985)  summarize  the  several  sets  of  lysimeters  constructed  at  Hanford 
to  that  time.  They  indicate  that  estimates  of  recharge  to  the  water  table  range  from  zero  to 
8.5  cm/year,  depending  on  the  exact  soil,  plant,  and  climate  condition  for  each  lysimeter. 
They  also  provided  estimates  of  recharge  at  other  arid  sites,  as  summarized  in  Table  7, 
taken  directly  from  their  report.  The  driest  climate  listed  in  the  table  is  Saudi  Arabia  at  8 
cm/year,  which  is  comparable  to  that  at  Eagle  Mountain,  both  with  regard  to  precipitation 
and  most  likely  temperatures  (no  freezing  conditions  or  snow).  Recharge  was  estimated  at 
25%  or  2  cm/year  using  a  tracer  technique  at  Saudi  Arabia.  The  exact  figure  at  Eagle 
Mountain  will  depend  on  soil  conditions,  drainage,  rainfall  patterns,  etc.,  but  even  at  25% 
of  precipitation,  recharge  of  2  cm/year  will  be  insignificant  in  changing  the  moisture  content 
of  the  MSW  or  promoting  moisture  flow. 

It  is  concluded  from  the  above  discussion  and  general  experience  in  using  water 
balances  that  no  significant  recharge  or  percolation  will  occur  at  the  Eagle  Mountain 
landfill.  This  is  based  on  the  assumption  that  off-site  surface  water  will  be  diverted  from 
the  landfill  and  that  the  site  will  be  sloped  and  provided  with  surface  water  collection 
systems  to  avoid  ponding  of  water  on-site.  It  is  also  assumed  that  reasonable  care  will  be 
given  to  construct  good  cover,  free  of  cracks,  crevices,  holes,  etc.,  which,  if  located  in  a 
drainage  area  could  transmit  locally  significant  amounts  of  water  into  the  landfill.  Finally, 
it  is  assumed  that  cohesive,  low  permeability  cover  soils  will  be  used  for  final  cover  and  for 
any  intermediate  cover  exposed  for  more  than  a  few  years.  It  is  unlikely  that  recharge 
would  occur  with  only  3  inches/year  of  precipitation,  especially  when  one  considers  the 
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9         extensive  amount  of  run-off  and  evaporation  to  be  experienced  at  the  Eagle  Mountain  site. 
If  any  recharge  were  to  occur,  because,  for  example,  landfill  surface  contours  allowed 
accumulation  of  runoff  on  site,  it  is  observed  that  moisture  flow  downward  will  also  be 
localized  and  will  not  apply  to  the  landfill  as  a  whole. 

Moismres  Losses  from  Within  the  Landfill 

The  first  mechanism  for  moisture  loss  from  within  the  landfill  to  be  considered  is 
evaporation  of  moisture  from  the  refuse  into  the  void  spaces  followed  by  diffusion  and/or 
convective  flow  to  the  atmosphere.  Assuming  that  water  exerts  its  full  vapor  pressure  in 
the  refuse  (mole  fraction  of  water  in  leachate  is  essentially  1)  and  that  the  pressure  in  the 
landfill  is  one  atmosphere,  the  mole  fraction  of  water  vapor  in  the  void  space  is  equal  to  the 
vapor  pressure  as  a  fraction  of  one  atmosphere.  To  the  extent  the  mole  fraction  of  water 
V        vapor  is  basically  zero  in  the  atmospheric  air.  the  change  in  water  vapor  concentration 

becomes  the  driving  force  for  diffusion  acting  over  some  unknown  thickness  of  cover  and 
refuse  at  the  surface  of  the  landfill.  Since  there  are  no  known  measurements  of  water  vapor 
concentrations  at  different  depths  in  a  landfill  from  the  cover-atmosphere  boundary,  the 
flux  will  vary  greatly  depending  on  the  distance  over  which  the  concentration  gradient 
operates,  even  for  a  given  value  of  the  diffusion  coefficient. 

Diffusion  of  gas  through  a  porous  solid  must  take  into  account  the  available  cross- 
sectional  area  and  the  effective  path  length  which  the  molecules  are  required  to  travel. 
Based  on  Fick's  Law,  the  diffusion  of  water  vapor  through  porous  solids  can  be  described 
by  the  following  equations  (Baveret  al.  (1972)): 

dq  _  D0  AS  (pi  -  p2)  m  DA  (pj  -  p2) 
dl  lc  P  1       P 

where  dq  is  the  molar  flow  diffusing  over  time  dt  through  area  A.  D0  is  the  coefficient  of 
diffusion  in  air,  D  is  the  effective  diffusion  constant,  S  is  the  porosity  of  the  solid,  lc  is  the 


effective  path  length,  and  pi  and  po  are  the  partial  pressures  of  the  vapor  on  each  side  of 
length  1  of  the  solids. 

A  study  of  diffusion  rates,  as  reported  in  Baveret  a).  (1972),  showed  that  D/D0  = 
0.66S.  Using  this  relationship,  the  diffusion  constant  of  water  vapor  in  air  at  0.275  cm2/s, 
a  soil  porosity  of  0.2,  and  a  10  foot  depth  over  which  the  concentration  of  water  vapor 
changes  from  saturation  to  zero  (for  zero  humidity),  the  diffusion  of  water  vapor  from  the 
landfill  would  amount  to  less  than  50  lb/acre-day.  Assuming  a  150  foot  depth  of  MSW  at 
1250  lb/yd-5,  this  represents  an  annual  loss  of  about  0.025%  of  the  water  originally 
contained  in  the  refuse— a  negligible  amount.  Considering  the  size  of  the  Eagle  Mountain 
landfill  and  the  fact  that  much  of  the  landfill  is  below  grade  so  that  exposure  to  the 
atmosphere  is  minimized,  it  is  assumed  that  the  loss  of  moisrure  by  this  mechanism  is 
negligible  in  comparison  with  the  reservoir  of  moisture  available  in  the  MSW. 

The  second  mechanism  for  moisrure  loss  relates  to  decomposition  of  the  MSW.  This 
includes  moisture  taken  up  during  decomposition  plus  moisture  loss  resulting  from 
saturation  of  gases  generated  during  decomposition  leaving  the  landfill.  Complete 
decomposition  of  organic  matter  to  methane  and  CO2  can  theoretically  produce  as  much  gas 
as  modeled  by  the  following  equation  (Tchobanoglous  et  al.,  (1977)): 

C,HbOcNd  +  (4a-b-2c-3rij  H2q  _>  (4a-b+2c+3ri)  co2  +  (4a+b-2c-3dj  CH4  +  dNH3 

Conversion  will  not  be  100%  efficient  as  modeled  by  this  equation,  but  for  purposes  of 
estimation,  it  will  be  assumed  that  methanogenic  decomposition  is  efficient  and  will  at  least 
approach  the  calculated  values.  Using  the  chemical  composition  of  yard  waste  (grass, 
brush,  greens,  and  leaves)  and  food  wastes  (garbage  and  fats)  from  the  Purdue  study 
(Corey  (1969)),  dry  yard  waste  contains  41.6%  C,  5.94%  H,  4.26%  O,  and  1.21%  N, 
and  dry  food  waste  contains  58.2%  C,  8.77%  H,  21.5%  O,  and  1.93%  N.  One  pound  of 
dry  yard  waste  would  take  up  0.129  lb  water  and  produce  12.44  ft3  of  gas  at  51.3%  CH4 
and  48.7%  CO2  for  complete  decomposition  according  to  the  above  equation.  One  pound 


h  of  dry  food  waste  would  take  up  0.376  lb  water  and  produce  17.4  ft3  of  gas  at  64.6%  CPU 

and  35.4%  CCb-  It  is  assumed  that  no  more  than  one-half  of  this  "complete'* 
decomposition  could  actually  occur.  This  is  based  on  the  amount  of  gas  produced  under 
close  to  ideal  circumstances  attributable  to  MSW  in  MSW-scwage  sludge  anaerobic 
digesters  compared  with  the  gas  potential  of  the  MSW  as  calculated  by  the  above  equation. 
The  result  is  that  up  to  0.0644  lb  water  will  be  taken  up  during  decomposition  per  pound  of 
dry  yard  waste,  and  6.22  ft3  of  gas  will  be  evolved.  One  pound  of  dry  food  waste  will 
take  up  to  0.188  lb  water  and  evolve  8.7  ft3  of  gas. 

It  was  previously  estimated  that  the  waste  entering  the  landfill  would  average  6%  food 
waste  at  70%  moisture  and  30%  yard  waste  at  55%  moisture.  Using  100  lb  incoming 
MSW  as  a  basis  and  assuming  only  50%  of  the  food  and  yard  wastes  are  decomposed,  a 
total  of  1.21  lb  water  will  be  taken  up  during  decomposition  and  99.6  ft3  gas  of 

£  composition  53.4%  methane  and  46.6%  CO2  will  be  produced.  This  amounts  to  a  total  of 

approximately  6%  of  the  initial  moisture  content  of  the  waste  as  received  (assumed  at 
21%),  which  will  be  lost  due  to  decomposition.  Given  the  uncertainty  of  gas  generation 
rates  under  the  dry  landfill  conditions,  this  moisture  loss  is  considered  to  have  negligible 
impact  on  the  landfill. 

At  40"C,  the  vapor  pressure  of  water  is  55  mm  Hg  and  for  basically  pure  liquid  water 
in  equilibrium  with  the  water  vapor  in  the  gas  in  the  landfill,  the  99.6  ft3  dry  landfill  gas 
generated  will  carry  7.8  ft3  water  vapor  or  0.39  lb  water.  This  represents  a  loss  of  1.9%  of 
the  21  pounds  of  water  contained  in  the  100  pounds  of  incoming  MSW,  which  is  also 
concluded  to  be  insignificant. 

Moisture  Movement  and  Distribution 
^  Moisture  movement  has  been  shown  to  increase  MSW  decomposition  rates  as 

measured  by  methane  gas  generation  as  well  as  by  other  indicators  of  decomposition  such 
as  loss  of  solid  matter  (cellulose  in  particular)  and  leachate  composition. 


Numerous  researchers  since  ihe  early  1970s  have  observed  that  moisture  movement. 
as  obtained  by  leachate  recycling,  promotes  refuse  decomposition  in  a  landfill.  Most 
observations  were  under  somewhat  artificial  circumstances,  usually  in  a  laboratory  setting 
with  controlled  conditions,  using  selected  shredded  MSW  with  large  amounts  of  moisture 
available.  Explanations  are  now  available  to  understand  those  cases  where  leachate 
recycling  did  not  promote  decomposition.  The  most  common  reasons  for  limited  methane 
formation  relate  to  acid  souring  of  the  MSW,  usually  by  promoting  rapid  initial 
decomposition  of  readily  decomposable  sugars  and  starches  which  resulted  in  acidic 
degradation  products  (especially  organic  acids).  If  the  leachate  was  neutralized  prior  to 
recycling,  methane  generation  was  enhanced,  further  indicating  that  leachate  recycling  does 
promote  decomposition.  There  is  yet  no  documented  full-scale  landfill  test  proving  the 
effect  of  leachate  recycling  in  a  situation  typical  of  sanitary  landfill  practice. 

Leachate  recycling  can  promote  decomposition  by  increasing  moisture  movement, 
increasing  the  moisture  content,  and/or  by  attendant  movement  of  nutrients,  substrate,  and 
decomposition  products.  Assuming  that  leachate  flow  is  primarily  within  refuse  particles, 
as  opposed  to  channels  or  void  space  between  refuse  panicles,  in  order  to  have  leachate 
flow  the  refuse  would  have  to  soak  up  close  to  the  amount  of  moisture  that  can  be  held 
against  gravity  and  capillary  forces  (field  capacity)  so  that  excess  moisture  can  pass 
downward  to  be  collected  and  eventually  recycled  as  leachate.  In  other  words,  the  refuse 
moisture  content  must  be  high  which  in  itself  promotes  decomposition.  Further,  refuse 
decomposition  involves  many  different  types  or  groups  of  microorganisms  working 
together  to  eventually  produce  methane  and  CO2,  which  underscores  the  need  for  transport 
of  microorganisms  or  substrate,  nutrients,  and  decomposition  products  specific  to  each 
microorganism.  There  are,  therefore,  several  mechanisms  by  which  leachate  recycling 
accelerates  decomposition  rates. 

Most  of  the  research  on  leachate  recycling  has  used  shredded  refuse,  which  would 
promote  moisture  flow  within  refuse  particles  and  not  in  voids  between  panicles,  as 


discussed  in  the  previous  paragraph.  This  is  also  one  of  the  reasons  why  leachate  recycling 
has  worked  so  well.  Shredded  refuse  in  itself  decomposes  more  rapidly  because  of  the 
mixing  of  waste  components  and  the  increased  panicle  surface  area. 

Results  of  leachate  recycling  with  unprocessed  or  raw  refuse  have  not  been  as 
dramatic,  in  pan  because  of  panicle  size  and  mixing  (i.e.,  telephone  books  versus  small 
paper  panicles  distributed  throughout  a  volume  of  mixed  refuse),  but  also  because  of 
increased  moisture  flow  through  voids  or  channels  between  refuse  panicles.  Depending  on 
the  degree  of  compaction  and  the  composition  of  the  waste,  channel  flow  may  be  very 
high,  lowering  the  benefits  of  leachate  recycling  proponionately.  Baled  refuse  has  been 
demonstrated  to  decompose  more  slowly,  and  channel  flow  of  moisture  is  the  primary 
reason.  Refuse  containing  demolition  debris  or  brush  will  have  more  channel  flow. 
Channel  flow  is  responsible  for  the  common  arrival  of  leachate  at  the  bottom  of  a  landfill 
long  before  field  capacity  or  wetting  of  the  refuse  mass  to  its  moisture  holding  capacity  is 
attained. 

There  has  been  some  research  performed  evaluating  separately  the  factors  involved  in 
most  leachate  recycling  experiments.  The  effect  of  shredding  alone  is  well  documented 
(e.g.,  Bookter  and  Ham,  1982),  as  is  the  effect  of  refuse  moisture  content  (next  section). 
The  only  research  known  to  have  addressed  moisture  movement  separately  from  moisture 
content  is  that  of  Klink  and  Ham  (1982),  in  which  refuse  taken  from  full-size  landfills 
known  to  be  producing  methane  was  placed  in  cylinders  approximately  3  feet  long  by  6 
inches  in  diameter.  Once  consistent  methane  generation  rates  were  established,  different 
amounts  of  moisture  were  added,  leachate  was  recycled  or  not,  and  moisture  movement 
was  promoted  or  not  as  separate  variables.  The  latter  was  done  by  invening  the  cylinder 
frequently  and  regularly  so  no  leachate  was  allowed  to  accumulate  at  one  end  or  the  other  of 
the  cylinders.  In  this  way,  moisture  levels  above  field  capacity  could  be  evaluated  without 
promoting  overall  leachate  flow.  By  stopping  the  cylinders  in  a  vertical  position,  leachate 
flow  occurred  and  leachate  reaching  the  bottom  was  immediately  recirculated  to  the  top,  in 


effect  maintaining  the  same  overall  refuse  moisture  content  but  adding  moisture  flow  as  a 
relatively  independent  variable.  This  work  showed  that  methane  generation  rates  were 
increased  by  25  to  50%  at  basically  the  same  moisture  contents  (necessarily  above  field 
capacity)  by  moisture  flow  alone. 

The  point  in  the  above  discussion  is  not  so  much  to  show  that  low  moisture  contents 
alone  retard  decomposirion,  for  this  will  be  considered  more  carefully  later,  but  to 
emphasize  the  importance  of  moisture  flow  in  promoting  decomposition.  In  the  absence  of 
moisture  flow,  distribution  of  moisture  as  well  as  soluble  substrates,  nutrients,  trace  metals 
and  microorganisms  throughout  the  landfill  is  severely  limited.  Minor  amounts  of  flow  of 
specific  substances  will  occur  by  diffusion,  but  this  will  be  over  short  distances  and  take 
much  rime.  Some  moisture  flow  will  occur  due  to  capillary  flow  or  wicking  to  wet 
components  such  as  paper,  but,  both  the  amount  of  flow  and  the  distance  over  which  it 
occurs  are  expected  to  be  small.  The  landfill  becomes  stratified,  with  refuse  components 
continuing  indefinitely  at  much  the  same  moisture  content,  nutrient  level,  etc.,  as  was 
present  at  placement.  Because  of  this  stratification,  it  is  argued  that  only  refuse 
components  entering  the  landfill  which  themselves  contain  the  necessary  moisture, 
substrate  and  nutrients  will  decompose,  essentially  eliminating  paper  decomposirion.  The 
materials  most  likely  to  decompose  are  food  and  yard  wastes,  and  decomposirion  of  even 
these  materials  will  be  limited  by  their  moisture  contents,  nutrient  levels,  etc.,  at  the  time  of 
placement 

The  concept  of  stratification  of  moisture  levels  and  the  extent  of  decomposition  in 
landfills  has  been  widely  observed  during  the  excavation  of  landfills  for  construction 
purposes,  for  gas  or  leachate  withdrawal,  and  for  archaeological  investigations.  Defined 
zones  of  widely  different  moisture  contents  have  been  observed  at  landfills  many  years  old; 
green  grass,  readable  paper,  and  even  food  scraps  have  been  seen  in  landfills  known  to  be 
decomposing  to  some  degree  because  of  methane  production.  The  degree  of  stratification 
ranges  from  basically  complete  stratification  in  landfills  in  dry  climates,  some  of  which 


£  have  been  excavated  many  years  after  landfilling,  to  vinually  no  stratificaton  in  shredded 

refuse  landfills  in  wet  climates.  The  latter  has  been  tested  observed  in  test  landfill  cells,  not 
in  full-scale  landfills.  Even  in  wet  climates,  some  stratification  occurs  due  to  nonuniform 
moisture  flow  and  distribution  within  the  landfill  which  is  caused  by  voids  and  by  layers  of 
materials  of  markedly  different  hydraulic  properties  (such  as  cover  soils,  brush,  etc.). 

Summary  of  the  Landfill  Moisture  Situation 

This  section  has  emphasized  the  stratification  of  moisture  levels  within  the  landfill, 
with  materials  in  the  landfill  maintaining  basically  the  same  moisture  contents  indefinitely  at 
which  they  were  placed-  The  lack  of  moisture  flow  into  the  landfill  in  the  arid  climate  of 
the  Eagle  Mountain  site  means  little  movement  of  water  within  the  landfill.  This  in  turn 
means  little  redistribution  or  homogenization  of  moisture  contents  within  the  landfill.  The 
lack  of  moisture  movement  also  means  lower  decomposition  rates.  Finally,  it  was 
concluded  that  little  moisture  would  be  added  to  the  waste  once  it  is  placed  in  the  landfill 
and  that  minor  amounts  of  moisture  would  be  lost  due  to  decomposition  processes  or  to 
evaporation  of  water  within  the  landfill. 


REFUSE  DECOMPOSITION  AT  LOW  MOISTURE  CONTENT  LEVELS 

Many  studies  have  reported  on  the  effect  of  moisture  content  on  refuse  decomposition, 
but  the  results  are  often  contradictory  or  at  least  do  not  reinforce  each  other.  This  is 
because  of  variable  refuse  composition  and  biological  situations  at  the  beginning  of 
observations,  the  use  of  different  control  variables  and  variables  affecting  the  onset  of 
methane  formation,  and  the  output  data  utilized  to  draw  conclusions.  For  example,  most 
studies  start  with  freshly  shredded  MS W,  but  others  have  used  raw  unprocessed  MSW, 
waste  of  unusual  composition,  or  samples  from  full-scale  landfills  in  some  cases  known  to 


be  generating  merhane.  Some  researchers  have  let  the  refuse  decompose  on  its  own;  others 
have  used  moisture  addition,  buffer  addition,  biologicaJ  seed  addition,  nutrient  addition, 
refuse  diluents,  preprocesscd  refuse,  and  ieachate  recycling.  Finally,  researchers  have 
reported  their  observations  based  on  total  gas  generation,  methane  concentration,  or 
methane  generation. 

Clearly,  methane  generation  is  the  best  measurement  to  describe  biological  activity  in 
most  landfills,  but  this  is  the  most  difficult  to  measure  accurately,  and  inadequate  laboratory 
procedures  are  highlighted  with  this  as  the  measured  output.  Reasonable  methane 
generation  rates  are  difficult  to  achieve  in  laboratory  or  field  test  cells. 

No  studies  have  been  reported  in  the  literature  which  attempted  to  model  the  effect  of 
moisture  on  the  decomposition  of  MSW  at  low  moisture  levels  (<  20%).  On  the  other 
hand,  several  researchers  have  reported  empirical  models  which  were  used  to  describe  the 
effect  of  moisture  on  the  decomposition  of  natural  materials  such  as  grass  litter,  leaf  litter, 
and  tundra.  These  models  may  be  useful  for  understanding  moisture  effects  on  the 
decomposition  of  yard  wastes  which  are  considered  to  be  the  largest  decomposable  fraction 
of  MSW  under  the  conditions  expected  at  Eagle  Mountain. 

Temperature  and  moisture  content  have  been  described  as  the  primary  factors 
controlling  decomposition  rates.  Work  by  Wildung  et  al.  (1975)  shows  that  the  moisture 
content  of  arid  grassland  soils  strongly  affects  the  decomposition  of  grass  litter  at 
temperatures  above  15*C  At  temperatures  greater  than  the  24#C,  the  results  showed  a 
significant  increase  in  decomposition  as  moisture  contents  were  increased  from  5  to  20%. 

In  another  extreme  environment.  Heal  and  French  (1974)  studied  the  effect  of  moisture 
content  on  the  decomposition  of  tundra.  They  developed  a  nonlinear  model  which 
described  the  effect  of  both  temperature  and  moisture  on  a  weight  loss  basis  as  follows: 

Y  =  11.62  +  0.0147-T-V/2  +  0.00152T-V/3 
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where:    Y  =  percent  mass  loss  (day3 ) 

T  =  temperature  sum  ('day  >  0*) 

W  =  soil  moisture  (percent  of  dry  mass) 
With  an  expected  temperature  of  about  45T  within  the  Eagle  Mountain  landfill,  this  model 
shows  approximately  a  50%  drop  in  the  rate  of  decomposition  for  each  10%  decrease  in 
moisture  from  approximately  60  to  30%.  However,  as  the  moisture  content  falls  below 
30%,  decomposition  becomes  much  more  sensitive  to  the  moisture  content  and  reduces  to 
basically  zero  at  moisture  contents  below  10%.  This  is  the  same  trend  shown  by  Wildung 
et  al.  (1975). 

Most  of  the  published  results  from  studies  concerning  the  effect  ofmoisture  on  the 
decomposition  of  solid  wastes  involved  moisture  contents  greater  than  30%.  Very  little 
information  is  available  in  the  literature  for  MSW  decomposition  at  moisture  levels  below 
30%.  In  a  study  concerning  the  aerobic  decomposition  of  MSW,  Golueke  (1977)  stated 
that  '■biological  activity  ceases  at  a  moisture  content  of  about  12%"  and  that  as  the  moisture 
level  decreases  towards  this  level,  the  rate  of  microbiological  activity  becomes  more 
retarded.  In  another  study  concerning  the  effect  of  moisture,  Mandeville  (1976)  stated  that 
"the  anaerobic  process  is  virtually  nonexistent  or  occurs  at  a  very  slow  me  when  the 
moisture  content  falls  below  25%."  Unfortunately,  neither  work  reported  how  these 
figures  were  derived. 

Wilson  (1977)  reported  that  the  limiting  moisture  content  for  bacterial  activity  was 
around  12  to  15%  for  composting.  Hartz  and  Carison  (1973)  indicate  that  the*  is  no 
aerobic  decomposition  of  MSW  at  less  than  10%  moisture.  Doedens  and  Com-Landwehr 
(1989)  indicate  that  a  moisture  content  greater  than  30%  is  essential  for  satisfactory 

methane  generation. 

Christensen  and  Kje.dsen  (1989).  in  a  rcview  of  biochemical  processes  in  landfills. 
summarize  data  from  Rees  (1980)  describing  an  exponential  effect  ofmoisture  content  on 
gas  generation  over  the  range  25  to  60%  moisture.  The  plot  of  data  reproduced  here  as 
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Figure  1,  indicates  a  sharp  drop  in  gas  production  rate  from  MSW  in  laboratory 
experiments  with  decreasing  moisture  content,  projected  to  be  zero  at  less  than  20  to  25% 
moisture. 

Hanz  and  Ham  (1983)  placed  samples  of  refuse  from  full-size  landfills  in  gas-tight 
cylinders  and  monitored  methane  generation.  After  a  period  of  monitoring,  moisture  was 
added  to  samples  not  producing  methane.  After  additional  monitoring  to  obtain  consistent 
gas  generation  rates  without  leachate  recirculation,  leachate  was  recirculated.  The  data  are 
summarized  in  Figure  2,  which  indicates  a  clear  drop  in  methane  generation  rate  at  lower 
moisture  content  levels  over  a  range  of  22.9  to  46.2%  without  leachate  recirculation. 
Assuming  extension  of  the  line  is  valid,  the  methane  generation  rate  would  be  projected  to 
be  zero  at  approximately  10%  moisture.  With  leachate  recirculation,  the  moisture  content 
was  necessarily  at  least  at  field  capacity  and  so  ranged  from  an  average  of  41.5  to  60.9%. 
There  was  a  sharp  increase  in  methane  generation  rate  with  increasing  moisture  content 
with  leachate  recirculation. 

Barlaz  (1988)  cites  Emberton  (1986)  who  took  multiple  samples  from  ten  full-scale 
landfills,  placed  them  in  containers,  and  monitored  gas  composition  and  production  for  one 
year.  The  results,  given  in  Figure  3,  indicate  the  general  trend  to  lower  gas  generation  rates 
at  lower  moisture  contents,  but  also  indicate  all  samples  produced  some  gas  even  at 
moisture  contents  as  low  as  approximately  10%.  It  is  assumed  that  gas  measured  is 
methane  plus  CC>2  and  that  samples  were  in  fact  producing  both  gases,  as  suggested  in  the 
description  of  the  experiment  and  in  the  discussion  of  the  results. 

In  reviewing  the  various  data  sources  and  comments  by  the  various  authors  presented 
thus  far,  there  appears  at  first  to  be  a  contradiction,  with  some  writers  concluding  that  there 
is  no  gas  generation  at  moisture  contents  on  the  order  of  10  to  15%  or  lower,  and  others 
projecting  no  gas  generation  below  approximately  20%  moisture  content,  and  one  writer 
measuring  gas  from  several  samples  at  moisture  contents  ranging  from  10  to  20%.  It  is 
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Figure  1.    Gas  generation  rates  as  a  function  of  moisture  content  of  refuse  in  different 
laboratory  samples  (Rees  (1980)). 
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Figure  3a.   Gas  Yield  in  Relation  to  Sample  Moisture  Content 
(Emberton  (l 986) ) . 
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Figure  3b.   Maximum  Rate  of  Gas  Production  in  Relation  to  Sample 
Moisture  Content.   (Emberton  (1986)). 
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likely  that  the  nonhomogeneous  nature  of  refuse  and  landfills  is  the  reason  for  this  apparent 
discrepancy.  If  the  overall  moisture  content  of  a  refuse  sample  is  given  as  10%,  for 
example,  this  does  not  mean  that  there  are  no  objects  or  microenvironments  within  the 
sample  that  are  above  20%  which  could,  therefore,  support  methane  generation  according 
to  most  of  the  results  and  opinions  given  above.  This  explanation  is  logically  extended  to 
the  Eagle  Mountain  landfill  as  well,  where  the  diversity  of  refuse  composition  and  moisture 
contents  within  the  landfill  will  undoubtedly  give  rise  to  major  portions  of  the  landfill  with 
insufficient  moisture,  nutrients,  or  substrate  to  support  biological  decomposition,  but  other 
portions  of  the  landfill  will  be  randomly  scattered  through  the  site  which  will  have  satisfied 
all  of  the  prerequisites  for  biological  decomposition.  The  rate  of  gas  generation  will  be  low 
because  of  the  lack  of  moisture  movement  plus  any  local  limitations,  but  methane  will  be 
generated,  albeit  at  a  low  rate. 

The  result  will  be  a  buildup  of  methane  concentration  in  the  void  spaces  of  the  landfill. 
This  must  not  be  taken,  however,  as  evidence  of  substantial  decomposition.  Given  the  lack 
of  movement  of  other  gases  to  purge  methane  from  the  landfill,  methane  will  accumulate. 
This  will  gradually  purge  the  landfill  void  space  of  nitrogen  left  from  landfilling.  Some 
convective  flow  and  diffusion  of  methane  will  occur,  but  this  is  expected  to  be  small.  The 
final  result  is  that,  with  methane  and  CO2  being  generated  at  approximately  55%  CH4  and 
45%  CO2  (typical  values),  even  at  low  rates  and  and  in  widely  distributed  micro- 
environments  in  the  landfill,  the  average  gas  composition  within  the  landfill  will  gradually 
approach  that  of  the  gas  being  generated.  Such  gas  concentrations  should  not  be  taken  to 
indicate  widespread  gas  generation,  which  is  not  expected  to  occur  at  the  Eagle  Mountain 
landfill. 
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SUMMARY  AND  PROJECTIONS  OFLFG  AND  LEACH  ATE  GENERATION 

AT  EAGLE  MOUNTAIN 


Infiltration  and  Leachate  Generation 

Given  the  extraordinarily  dry,  hot  climate  at  the  Eagle  Mountain  landfill;  the  expected 
drainage  of  on-site  surface  water  precluding  surface  water  accumuladon  in  low  spots  on  the 
landfill;  diversion  of  off-site  surface  water  off-site;  the  relatively  dry  MSW  entering  the 
landfill;  and  a  lack  of  ground  water  contact  with  the  waste;  there  is  expected  to  be 
insufficient  moisture  available  to  cause  leachate  to  be  formed  on  a  regular  basis  at  the 
bottom  of  the  landfill.  Small  amounts  of  leachate  may  be  formed  sporadically,  reflecting 
any  rainfall  or  especially  wet  refuse  when  the  bottom  one  or  two  lifts  are  being  placed,  but 
even  this  is  unlikely  and  would  be  an  isolated  occurrence. 

Except  for  rain  falling  directly  on  the  liner  at  the  bottom  of  the  landfill  prior  to  refuse 
being  placed,  any  liquid  reaching  the  bottom  will  be  as  a  result  of  channeling  or  flow 
through  voids  in  the  refuse  which  in  rum  will  be  a  function  of  the  refuse  composition, 
method  of  placement,  and  density.  Arrival  of  such  liquid  at  the  bottom  of  the  landfill 
should  not  be  interpreted  as  indicating  that  the  waste  mass  has  accumulated  moisture  in 
quantities  sufficient  to  reach  field  capacity  and  to  promote  decomposition.  Any  such 
channel  flow  will  be  in  isolated  locations  and  will  be  temporary.  Any  leachate  generated  is 
expected  to  have  low  concentrations  of  contaminants  because  of  the  lack  of  intimate 
contract  with  the  waste. 

Moisture  Within  the  Landfill  and  Waste  Composition 

The  lack  of  consistent  moisture  input  from  rainfall  means  that  moisture  levels  within 
the  waste  will  be  determined  by  the  moisture  content  of  the  waste  at  the  time  of  landfilling. 
Potentially  degradable  MSW  components  most  likely  to  contain  moisture  at  levels  sufficient 
to  sustain  biological  decomposition  are  food  and  yard  wastes.  Food  waste  is  expected  to 
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be  6%  (range  2-10%)  of  the  MSW  and  contain  70%  HoO  (range  50-80%)  wet  weight. 
Yard  waste  is  expected  to  be  30%  (range  24-36%)  of  the  MSW  and  contain  55%  H^O 
(range  30-80%)  wet  weight.  For  an  overall  MSW  moisture  content  of  21%,  food  and  yard  . 
waste  will  contain  21%  and  78%  of  this  moisture,  respectively,  using  the  average  values. 

Assuming  a  50%  reduction  of  yard  wastes  due  to  composting,  for  example,  and  no 
other  changes  in  waste  composition,  the  waste  will  average  7%  food  wastes  and  17.6% 
yard  waste,  which  will  contain  33  and  66%,  respectively,  of  the  moisture  in  the  mixed 
waste  which  will  then  be  15%  on  a  wet  weight  basis.  It  is  noted  that  recycling  of  paper, 
metal,  glass,  and  plastics  will  change  the  waste  flow,  but  not  the  net  result  as  far  as  this 
analysis  is  concerned.  These  recyclable  components  are  marginally  or  not  degradable 
(metal,  glass,  plastics)  or  are  potentially  degradable  but  will  not  degrade  at  Eagle  Mountain 
because  of  the  dry  conditions  and  their  low  initial  moisture  contents  (paper).  The  input  rate 
to  the  landfill  of  food  and  yard  waste  remains  the  same  even  though  the  percentages  of 
these  materials  in  the  incoming  waste  change. 

Moisture  will  be  distributed  throughout  the  landfill  randomly  according  to  where  the 
different  components  of  MSW  are  placed.  Higher  moisture  contents  will  occur  where  food 
and  yard  wastes  happen  to  have  been  placed;  lower  values  will  occur  where  paper,  wood, 
miscellaneous  inorganics,  plastics,  glass,  etc.,  have  been  placed.  Further,  from  the  . 
relatively  dry  characteristics  of  the  waste  and  the  lack  of  moisture  flow  from  surface 
infiltration  and  percolation,  there  will  be  insignificant  movement  of  moisture  from  one 
location  to  another  and  litde  homogenization  of  moisture  levels  throughout  the  landfill. 
This  will  leave  the  landfill  stratified  with  respect  to  not  only  decomposable  matter  but  also 
with  respect  to  the  moisture  necessary  to  support  decomposition. 

Decomposition  and  Gas  Generation 

There  is  little  information  available  in  literature  on  MSW  decomposition  in  landfills  at 
low  moisture  content  levels.  The  marked  drop  in  decomposition  rate  with  lower  moisture 
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levels  over  the  range  of  20  to  60%  H2O  is  well  documented;  however,  depending  on  the 
author  and  the  basis  for  the  conclusion,  the  effect  of  moisture  contents  below  20%  is  less 
certain.  It  is  clear  that  decomposition  rates  at  less  than  20%  H2O  are  very  low,  and  some 
references  indicate  that  the  rate  is  essentially  zero  at  less,  than  10  to  15%  HoO.  Given  this 
information  plus  the  lack  of  moisture  flow  at  Eagle  Mountain,  it  is  concluded  that  food  and 
yard  wastes  are  the  most  likely  components  to  decompose. 

Stratification  of  the  landfill  with  respect  to  both  degradable  matter  and  moisture  will 
result  in  isolated  pockets  of  biological  decomposition  scattered  throughout  the  landfill. 
Some  decomposition  of  food  and  yard  waste  will  occur,  but  little  else  for  lack  of  moisture, 
substrate,  or  nutrients  to  promote  decomposition.  The  lack  of  moisture  flow  is  critical  in 
limiting  decomposition,  because  even  in  a  microenvironment  which  has  adequate  substrate 
or  nutrients  to  promote  decomposition,  a  buildup  of  partial  degradation  products  or  a  lack 
of  nutrient  supply,  both  of  which  could  be  alleviated  by  moisture  flow,  will  minimize  or 
preclude  decomposition. 

Assuming  that  the  food  and  yard  wastes  are  eventually  50%  decomposed,  MSW 
containing  6%  food  waste  at  70%  moisture  and  30%  yard  waste  at  55%  moisture  will 
theoretically  produce  a  total  of  99.6  ft3  of  dry  landfill  gas  of  average  composition  53.4% 
methane  and  46.6%  CO2  (plus  trace  components)  per  100  pounds  of  entering  MSW.  If  it 
is  assumed  that  this  gas  is  produced  at  a  constant  rate  over  a  30  year  period,  the  rate  per 
100  lb  MSW  would  be  3.3  ftVyear.  This  time  period  has  been  used  elsewhere  to  estimate 
the  decomposition  period  or  period  of  active  gas  generation  in  dry  climates.  It  is  based  on 
limited  evaluation  of  gas  production  rates,  compared  with  the  calculated  gas  generation 
potential,  and  on  mass  balance  considerations  for  the  incoming  waste.  The  use  of  a 
constant  rate  reflects  the  limitation  imposed  by  the  lack  of  moisture  and  moisture  flow, 
which  limits  the  rate  of  decomposition  to  materials  availability  and  transport— not  to 
biological  kinetics  which  typically  follow  a  first  order  kinetic  relationship.  It  is  noted  that 
over  the  period  of  operations  at  the  Eagle  Mountain  landfill,  which  is  to  be  many  years,  it  is 
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immaterial  whether  a  fust  order  or  zeroih  order  (constant  rate)  kinetic  model  is  used  if  the 
MSW  input  rate  is  the  same  per  year  because  the  gas  generated  per  year  is  the  same  for  the 
total  landfill. 

If  the  MSW  composition  changes  because  of  a  507c  reduction  in  yard  wastes,  67.4  ft^ 
of  gas  will  be  produced  per  100  lbs  MSW  at  a  composition  of  54.97c  CH4  and  45. 17c 
CO2.  Over  a  30-year  life,  this  amounts  to  2.2  ft3/year  per  100  lbs  MSW. 

These  gas  generation  projections  must  be  interpreted  as  likely  maxima.  Uncertainties 
exist  in  waste  composition;  waste  moisture  content;  the  effect  of  climate  in  adding  to  or 
removing  moisture  from  the  waste  during  storage,  transfer,  haul,  and  landfilling;  input  or 
removal  of  moisture  at  the  landfill;  and  the  degree  to  which  decomposition  and  methane 
formation  actually  occur  at  the  landfill.  The  last  issue  is  of  special  importance  as 
decomposition  may  be  virtually  nonexistent  or  may  produce  materials  other  than  just 
methane  and  CO2  (partial  degradation  products  such  as  acetate  and  hydrogen,  for  example). 
The  estimates  are,  however,  based  on  available  information  and  experience. 

The  final  issue  is  gas  composition  regarding  trace  or  minor  gas  components.  Given 
the  lack  of  moisture  and  the  resulting  stratification  of  and  slow  rates  of  decomposition,  it  is 
considered  unlikely  that  significant  amounts  of  gases  other  than  CO2  and  CH4  will  result 
from  decomposition  processes.  Considering  the  lack  of  gas  generation  to  purge  gases  from 
the  landfill,  however,  there  may  be  measurable  concentrations  of  hydrogen  and  other 
gases.  If  mature  methanogenic  decomposition  occurs,  with  all  of  the  necessary  groups  of 
microorganisms  active  in  proper  proportion,  there  will  be  no  measurable  hydrogen. 
However,  under  the  conditions  expected  at  Eagle  Mountain,  it  is  unlikely  such  a  balanced 
biological  system  will  be  established,  and  measurable  hydrogen  will  result.  Concentrations 
up  to  5%  hydrogen  are  not  unusual  in  some  landfills,  but  values  closer  to  17o  are  more 
common. 

Trace  or  minor  organic  gases  are  likely  to  arise  by  simple  evaporation  of  waste  ^ 

components  in  the  landfill.  MSW  unavoidably  contains  solvents,  as  from  paints,  thinners, 
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degrcascrs,  dry  cleaning,  etc.,  which  will  volatilize.  Given  the  lack  of  vigorous  gas 
generation,  only  small  amounts  of  such  evaporation  will  result  in  measurable  amounts  of 
minor  gas  components  being  measured  on  a  concentration  basis.  There  is  little  to  no 
dilution  by  landfill  gas,  and  little  to  no  purging  of  these  gases  by  virtue  of  overall  gas  flow. 
Gaseous  aromatic  and  chlorinated  solvents  are  the  most  likely  to  be  observed.  Vinyl 
chloride,  which  is  commonly  found  at  low  concentrations  in  landfill  gas,  arises  from 
biological  degradation  of  chlorinated  solvents.  Since  little  biological  decomposition  is 
anticipated,  and  since  that  which  occurs  is  likely  to  be  localized,  it  is  expected  that  little 
vinyl  chloride  will  be  observed  from  biological  activity.  It  is  unknown  whether  measurable 
vinyl  chloride  will  result  from  other  sources,  but  even  if  it  occurs  it  should  be  in  small 
amounts. 
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FyFrTTTTVF.  SUMMARY 

Mine  Reclamation  Corporation  is  developing  the  Eagle  Mountain  landfill  at  the  former 
Eagle  Mountain  iron  mine  in  eastern  Riverside  County,  California.  The  landfill  will  accept 
municipal  solid  waste  (MSW)  primarily  from  the  greater  Los  Angles  metropolitan  area, 
which  is  located  generally  150  to  200  miles  from  the  site. 

This  report  addresses  two  of  the  most  important  public  concerns  identified  about  the 
landfill --po  ten  rial  contamination  of  groundwater  by  leachate  and  fugitive  gas  emissions. 

The  climate  at  the  Eagle  Mountain  site  is  extreme,  especially  during  the  summer  when 
temperatures  over  120*F  are  common.  The  humidity  is  very  low,  and  rainfall  averages 
three  inches  per  year.  These  conditions,  plus  the  expected  drainage  of  surface  water  off  of 
the  landfill,  combine  to  preclude  leachate  generation  on  a  regular  basis  at  the  bottom  of  the 
landfill.  Small  amounts  of  leachate  may  be  generated  intermittently,  but  this  will  be  due  to 
precipitation  falling  directly  on  the  leachate  collection  system  or  on  the  first  few  feet  of 
refuse  during  landfill  operations.  Any  such  leachate  will  be  of  low  strength  because  of  lack 
of  contact  with  refuse,  or  flow  through  channels  or  voids  in  the  refuse. 

The  lack  of  consistent  moisture  input  from  rainfall  will  result  in  moisture  levels  within 
the  landfill  being  maintained  essentially  at  the  levels  introduced  with  the  waste  at  the  rime  of 
landfilling.  The  lack  of  moisture  flow  will  also  limit  biological  decomposition  of  the  waste, 
as  moisture  flow  is  known  to  be  an  important  factor  promoting  decomposition  by 
transporting  microorganisms,  substrate,  nutrients,  and  moisture  within  a  landfill. 

There  is  litdc  information  available  on  the  rate  of  MSW  decomposition  in  landfills  at 
low  moisture  contents.  In  general,  less  decomposition  occurs  with  decreasing  moisture 
contents  over  the  range  of  20  to  60%  H2O,  with  little  to  no  decomposition  suggested  at 
moisture  contents  below  10  to  20%  H2O  depending  on  the  author  and  the  basis  for  the 
conclusion. 


The  MSW  components  most  likely  to  degrade  are  food  waste  and  yard  waste.  This  is 
because  of  their  relatively  high  moisture  contents  as  well  as  their  inherent  degnidability. 
Food  waste  is  expected  to  constitute  6%  of  the  MSW  (range  2-10%)  and  contain  70%  HoO 
(range  50-80%)  on  a  wet  weight  basis.   Yard  waste  is  expected  to  constitute  30%  of  the 
MSW  (range  24-36%)  and  contain  55%  H2O  (range  30-S07o).  For  an  expected  overall 
MSW  moisture  content  of  21%  as  generated,  food  and  yard  waste  will  provide  close  to  95 
to  98%  of  the  moisture  present  in  the  waste.  Note  that  some  moisture  will  be  lost  during 
waste  handling  and  transportation  from  the  point  of  collection  to  disposal. 

Diversion  of  50%  of  the  yard  waste  from  the  landfill  to  composting  would  result  in  the 
waste  containing  an  average  of  7%  food  waste  and  17.6%  yard  waste  and  an  overall 
moisture  content  of  15%.  Recycling  of  glass,  metal,  plastics,  and  paper  would  not  change 
the  leachate  and  gas  generation  potential  of  the  landfill,  since  these  materials  are  assumed  to 
not  degrade  and  the  loading  rate  of  degradable  waste  is  unaffected.  If  the  final  landfill 
volume  remains  the  same,  more  food  and  yard  wastes  will  eventually  be  placed  in  the 
landfill  to  fill  the  volume  saved  by  recycling,  but  given  the  expected  low  rates  of 
decomposition  of  these  materials,  the  effect  on  gas  and  leachatc  generation  will  be  small. 

Assuming  that  50%  of  the  food  and  yard  waste  is  eventually  decomposed,  99.6  ft3  of 
dry  landfill  gas  of  average  composition  53.4%  methane  and  46.6%  CO2  (plus  trace  or 
minor  components)  would  theoretically  be  produced  per  100  pounds  of  entering  MSW.  If 
this  gas  is  produced  at  a  constant  rate  over  a  30  year  period,  there  would  be  3.3  ft3/year  per 
100  lb  MSW  of  gas  generated.  Given  the  conditions  at  the  landfill,  it  is  likely  that  the 
actual  amount  of  gas  generated  would  be  less. 

Minor  amounts  of  gases  other  than  CO2  and  CH4  will  be  generated.  Hydrogen  is  one 
such  gas.  It  is  produced  biologically,  but  because  of  the  generally  low  rate  of 
decomposition  projected  at  the  landfill,  it  will  be  generated  at  a  low  rate.  Other  gases  arise 
by  volatilization  of  liquids  unavoidably  contained  in  the  MSW,  such  as  solvents.  Even 
though  the  amounts  of  minor  or  trace  gases  to  be  generated  are  projected  to  be  small. 
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measurable  concentrations  of  these  gases  can  result  within  the  landfill.  This  is  due  to  the 
anticipated  low  rates  of  CO2  and  CH4  generation,  which  will  limit  the  dilution  of  minor 
gases  in  me  landfill  and  the  purging  of  these  gases  from  the  landfill. 

INTRODUCTION 

Mine  Reclamation  Corporation  (MRC)  is  developing  the  former  Kaiser  Eagle 
Mountain  iron  mine  into  a  municipal  solid  waste  landfill.  The  project  site  is  located  in 
eastern  Riverside  County,  California,  approximately  180  miles  from  downtown  Los 
Angeles.  — 

Two  of  the  most  important  public  concerns  identified  about  the  development  of  this 
project  are  the  potential  for  groundwater  contamination  by  leachate  and  air  pollution  from 
fugitive  landfill  gas  (LFG). 

The  temperature  and  humidity  at  Eagle  Mountain,  particularly  during  the  summer  time, 
are  extreme.  Daily  temperatures  over  120  degrees  are  common  with  the  average  daily 
summer  temperature  being  about  1 10.  The  humidity  at  Eagle  Mountain  throughout  the  year 
is  very  low.  Rainfall  at  Eagle  Mountain  averages  about  three  inches  per  year,  this  being 
received  mostly  during  thunderstorms  experienced  during  the  summer  months. 

The  landfill  will  receive  municipal  solid  waste  (MSW)  which  will  consist  primarily  of 
residential  and  commercial  wastes  plus  smaller  amounts  of  waste  from  schools  and  other 
institutions,  government,  roads,  parks,  etc.  The  composition  of  the  waste  is  expected  to 
change  during  the  course  of  the  landfill  from  future  recycling  and  waste  diversion  efforts. 
Another  change  in  the  composition  of  the  waste  as  landfilled  is  drying  associated  with 
waste  handling,  processing,  transporting,  and  landfilling  from  the  point  of  collection  to 
disposal,  especially  under  the  extreme  conditions  at  the  landfill.  Waste  composition  and 
moisture  content  is  considered  in  the  first  major  section  of  the  report. 


Biological  decomposition  of  MSW  in  a  landfill  produces  landfill  gas  and  soluble 
matter.  Biological  decomposition  is.  therefore,  instrumental  in  determining  the  potential  for 
groundwater  contamination  and  LFG  emissions.  Biological  decomposition  requires 
moisture,  nutrients,  substrate  (decomposable  materials  in  the  waste"),  a  source  of 
microorganisms,  and  an  environment  suitable  for  biological  activity  (temperature, 
oxidation-reduction  potential,  pH).  Of  these  requirements,  moisture  is  expected  to  be  the 
major  limiting  factor  at  Eagle  Mountain.  The  second  major  section  of  this  report  evaluates 
moisture  additions  to  and  moisture  losses  from  the  landfill,  and  the  moisture  distribution 
within  the  landfill.  This  is  followed  by  the  third  major  section  which  discusses  MSW 
decomposition  at  low  moisture  contents,  such  as  predicted  for  the  Eagle  Mountain  Landfill. 

It  should  be  noted  that  different  types  of  biological  activity  can  occur  depending  on 
conditions  within  a  landfill.  When  refuse  is  first  placed,  oxygen  is  unavoidably  trapped  in 
the  voids  and  aerobic  biological  activity  will  occur  if  the  requirements  listed  in  the  previous 
paragraph  are  met.  Typically,  this  oxygen  is  quickly  exhausted  (in  a  few  weeks),  so  if  no 
additional  oxygen  is  supplied  by  diffusion  from  ambient  air  or  as  dissolved  oxygen  by 
precipitation,  oxygen  becomes  limited  and  anaerobic  biological  decomposition  develops. 

Both  aerobic  and  anaerobic  decomposition  involve  complex  associations  of  groups  or 
species  of  microorganisms  working  together  to  degrade  the  waste,  each  with  its  special 
growth  and  substrate  requirements  and  producing  its  own  particular  end  products. 
Consequently,  depending  on  conditions  within  the  landfill,  different  microorganisms  will 
dominate  the  decomposition  process  and  the  products  of  decomposition  will  change.  At 
Eagle  Mountain,  mere  will  be  some  initial  aerobic  decomposition,  with  production  of  LFG 
containing  basically  only  CO2.  The  majority  of  the  decomposition,  however,  will  be 
anaerobic,  producing  LFG  which  is  close  to  50%  CH4  and  50%  CO2,  plus  soluble  matter 
special  to  the  particular  mix  of  organisms  and  growth  conditions  present  in  the  landfill. 
Discussion  of  MSW  decomposition  and  the  potential  for  LFG  and  leachate  generation  will 
assume  anaerobic  processes  dominate,  but  it  is  noted  that  limitations  to  biological  activity 
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imposed  by  the  moismre  conditions  at  the  Eagle  Mountain  Landfill  are  applicable  to  both 
aerobic  and  anaerobic  decomposition. 

The  purpose  of  this  report  is  to  assess  the  potential  for  gas  generation  and  leachate 
production  at  the  proposed  Eagle  Mountain  Landfill  as  set  forth  in  a  memorandum  to 
Mr.  Bob  Collins  from  Mr.  Bob  Coale  dated  2/26/90.  This  work  was  performed  under 
Technical  Services  Agreements  written  April  6,  1990,  between  Mine  Reclamation 
Corporation  and  the  authors  individually.  The  report  is  based  on  information  supplied  to 
R.  K.  Ham  by  R.  D.  Coale,  available  literature,  and  experience. 


WASTE  COMPOSITION 

Decomposition  of  refuse  to  generate  landfill  gas  is  basically  dependent  on  organic 
materials  being  available  in  the  refuse  that  can  be  decomposed  to  support  the  required 
biological  processes.  The  same  is  true  to  produce  leachable  materials,  which  give  rise  to 
the  various  components  of  leachate,  although  some  minor  amounts  of  soluble  materials 
such  as  chlorides  and  sulfates,  for  example,  may  be  leached  directly  without  biological 
processes. 

Waste  Components  and  Moisture  Contents  -  General 

Many  srudies  have  developed  data  regarding  the  composition  of  municipal  solid  waste. 
Typical  U.S.  values  on  a  component  by  component  basis  are  shown  in  Table  1.  Of  these 
materials,  those  which  might  decompose  in  a  landfill  are  paper  and  paperboard,  food 
wastes,  and  yard  wastes.  Minor  amounts  of  decomposable  materials  are  also  present  in 
other  components  (e.g.,  food  residues  in  containers,  some  textiles,  wood  over  a  very  long 
period,  etc.),  but  are  neglected  here. 

There  are  two  possible  sources  of  moisture  to  trigger  and  support  decomposition  at  a 
landfill.  These  are  moisture  within  the  waste  and  precipitation  at  the  landfill.  This  assumes 
that  the  waste  is  covered  after  collection  and  during  transfer  and  transportation  until  it 
reaches  the  landfill  site,  and  that  the  site  is  not  in  contact  with  groundwater. 

The  moisture  contents  of  waste  components  including  detail  from  Wilson  (1977)  and 
general  ranges  and  typical  values  from  Tchobanoglous  et  al.  (1977)  are  given  in  Table  2. 
The  detailed  values  of  Wilson  should  not  be  considered  as  precise  as  suggested  by  the 
number  of  significant  digits,  but  they  generally  support  the  figures  given  by 
Tchobanoglous.  It  is  clear  from  Table  2  that  plastics,  textiles,  rubber,  leather,  and 
inorganic  components  contain  little  moisture.  This  fact  plus  their  relatively  small  presence 
in  MSW,  see  Table  1,  is  reason  to  disregard  these  materials  for  the  purposes  of  this  report. 
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TABLE  1  -  1984  Municipal  Waste  Composition  in  the  United  States 
(Franklin  Assoc.  Ltd.  (1986)) 

%  Wet  Weight 

Paper  and  Paperboard  37 . 1 

Glass  9.7 

Metals  9.6 

Plasties  7.2 

Rubber  and  Leather  2.5 

Textiles  2. 1 

Wood  3.8 

Food  Wastes  8.1 

Yard  Wastes  17.9" 

Miscellaneous  1.9 


100.0 


TABLE  2  -  Moisture  Content  of  Waste  Components 


Component 

H2O  (wet  wt 

•) 

ran°e* 

typical* 

as  measured** 

Paper  and  Paper  Products 

Mixed  paper 

10.24 

Newsprint 

5.97 

Brown  paper 

5.83 

Trade  magazines 

4.11 

Corrugated  boxes 

5.20 

Plastic  coated  paper 

4.71 

Waxed  milk  canons 

3.45 

Paper  food  canons 

6.11 

Junk  mail 

4-10 

6 

4.56 

Paper 

Cardboard 

4-8 

5 

Food  and  Food  Wastes 

Vegetable  food  waste 

78.29 

Cirrus  rinds  and  seeds 

78.70 

Meat  scraps  (cooked) 

38.74 

Fried  fats 

0.00 

Mixed  garbage 

50-80 

70 

72.00 

Food  wastes 

Trees.  Wood.  Brush.  Plants 

Green  logs 

50.00 

Rouen  timber 

26.80 

Demolition  softwood 

7.70 

Waste  hardwood 

12.00 

Furnirure  wood 

6.00 

Evergreen  shrubs 

69.00 

Balsam  spruce 

74.35 

Flowering  plants 

53.94 

Lawn  grass  I 

75.24 

Lawn  grass  11 

65.00 

Ripe  leaves  I 

9.97 

Ripe  leaves  II 

50.00 

Wood  and  bark 

20.00 

Brush 

40.00 

Mixed  greens 

62.00 

Grass,  din,  leaves 

30-80 

60 

21-62 

Garden  trimmings 

Wood 

15-40 

20 
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Table  2  (continued) 


Plastics  and  Texrilef? 
Upholsten.' 
Mixed  plasrics 
Plastic  fiim 
Polyethylene 
Polystyrene 
Pol  yure  inane 
Polyvinyl  chloride 
Linoleum 
Rags 
Textiles 
Oils,  paints 

Plastics 
Textiles 

Rubber  and  Leather 
Tires 
Leather 
Leather  shoe 
Shoe  heel  and  sole 
Rubber 

Rubber 
Leather 

Inorganic  Components, 
Vacuum  cleaner  din 
Household  dirt 
Street  sweepings 
Mineral 
Metals 
Ashes 

Glass 

Tin  cans 

Nonferrous 

Ferrous 

Din,  ash,  brick 

Municipal  Solid  Waste 


6.90 

2.00 

3-20 

0.20 

0.20 

0.20 

0.20 

2.10 

10.00 

15-31 

0 

1-4 

2 

6-15 

10 

1.02 
10.00 
7.46 
1.15 
1.20 

1-4 

2 

8-12 

10 

5.47 

3.20 

20.00 

2-6 

3-11 

10.00 

1-4 

2 

2-4 

3 

2-4 

2 

2-6 

3 

6-12 

8 

15-40 


20 


Paper  and  paper  products  are  major  components  of  MSW,  and  these  materials  arc 
ultimately  degradable,  but  their  low  moisture  contents  indicate  that  they  will  contribute  only 
minor  amounts  of  moisture  to  the  refuse.  Only  1 1  %  of  the  moisture  in  MSW  can  be 
attributed  to  paper  and  paper  products.  Further,  given  the  ability  of  paper  and  paper  ■ 
products  to  absorb  moisture,  paper  and  paper  products  can  be  disregarded  as  a  supplier  of 
moisture  to  other  waste  components  or  to  the  landfill  in  general.  Finally,  because  of  the 
low  moisture  content  and  the  lack  of  nutrients  to  support  decomposition  in  the  absence  of 
transport  by  liquid  movement  in  the  landfill,  paper  and  paper  products  will  also  be 
disregarded  as  substrate  for  biological  decomposition.  Minor  amounts  of  decomposition 
may  occur  in  localized  areas  where  the  paper  is  particularly  wet  and  where  nutrients  may 
happen  to  be  available.  Data  obtained  during  the  excavation  of  landfills  in  dry  areas  show 
little  decomposition  of  such  materials. 

Based  on  the  data  in  Tables  1  and  2,  only  the  food  waste  and  yard  wastes  are  of  real 
concern  as  carriers  of  water  into  the  landfill  and  as  substrate  for  potential  decomposition  to 
form  leachable  matter  and  gas.  Tables  1  and  2  together  suggest  that  food  and  yard  wastes 
constitute,  respectively,  8.1  and  17.9%  of  MSW,  and  provide  5.7  and  10.7  lb  H2O/IOO  lb 
MSW,  or  29%  and  54%  of  the  moisture  present  in  MSW.  The  remainder  of  this  report  will 
consider  only  food  and  yard  wastes  as  degradable  components. 

Table  3,  summarized  from  Tables  1  and  2  plus  additional  published  sources,  presents 
the  food  and  yard  waste  percentages  and  moisture  contents  of  U.S.  municipal  refuse.  The 
term  municipal  refuse  includes  residential  and  commercial  wastes,  which  are  by  far  the 
largest  components  of  MSW.  Variable  but  lesser  amounts  of  street  sweepings,  park  litter, 
institutional  wastes,  demolition  wastes  (unless  in  large  amounts)  and  some  minor  amounts 
of  industrial  wastes  which  unavoidably  enter  the  overall  waste  stream  constitute  the 
remainder.  Many  of  the  entries  in  Table  3  were  derived  from  studies  carried  out  in  the 
1960's  and  1970's  and  so  must  be  treated  cautiously. 


* 


10 


> 

Ol 

S-1 

t— 

— 

rti 

o 

2~ 

-  j 

CD 

*| 

c~^ 

^ 

*^" 

^^ 

sd 

— 

— . 

c-j 


w\        c-i  c  cs 

C-l  CI    C-l    — 


vn  """■ 


'_> 


CO 


-_1 


ol 


• 


CO 

I 

m 

ID 

-J 
CO 


I 


a 


c 

oil 


'_> 


Si 


- 


to    c 


c 
< 


in  >n 


en 


»*1  »        *  c?v  m        —  vi  cn        =n  m  o 

—  3        ^  £        rl        r~  «n        r^  «n  rn        r>i  c-l  — ! 


ri 

Ol 

—r 

^^ 

— 1 

C-l 

^1 

OJ 

nl 

in 

*— T 

CO 

Z> 


o 


CO 

a 


c  o 


<n 
«n  cs 


o 
oo 

O 
»n 


T   OO 


cs 


— ;  oo 

O;  r- 

od  o 

r*  m*  o 

—  Ol  CN 

— .  o  — 
o  V  rs 


\o 


-.3 

co     . 

Q 


O  P 
o  ^ 


OJ 


< 


> 

a 


O  oo  o 
r~  io  r^ 
ov  o  o 


Cv  0\  O 
—  —  CM 


oo  O 


2       5 


O    <3 


in 
oo 

Ox 


> 
o 

a. 


>   > 

3  3 


3  3  3 

>x  >s   >s 


o 

i— 
o 
U 


< 

-a 

-^  oo  o 


m 
cj 


DC 

«n 


c-i  o 


e?\  (J 

£  "^ 

o 

r  E 

°?  £ 

Z)   3 
"^  co 


C3   • — 

i  s 
co  a. 


•a 

o 

> 
CM    g 

a   Sb 

s| 


Depending  upon  the  duration  of  the  growing  season,  the  quantity  of  yard  waste  may 
be  expected  to  fluctuate  from  area  to  area  throughout  the  U.S.  Table  4  gives  an  indication 
of  the  changes  in  yard  wastes  as  percentages  of  MSW  as  a  function  of  season  and  general 
climate.  Considering  southern  California  to  be  more  typical  of  the  southern  states  in  the 
summer,  a  value  of  22.5%  yard  wastes  is  derived  from  this  table. 

Wilson  (1977)  combined  values  from  Table  4  with  time  projections  to  derive  the 
values  projected  for  MSW  in  the  summer  of  1970  as  presented  in  Table  5  and  entered  in 
Table  3.  These  values  would  be  more  similar  to  what  would  be  expected  for  southern 
California. 

By  examining  uends  and  emphasizing  data  developed  in  the  1980s  in  Table  3,  the 
summary'  and  projected  values  as  given  at  the  bottom  of  the  table  for  U.S.  refuse  in  1990 
are  food  waste  129b  with  a  moisture  content  of  70%,  yard  wastes,  16%  with  a  moisture 
content  of  55%,  and  an  overall  moisture  content  of  21%  (wet  weight  basis).  By 
considering  waste  generated  in  southern  California,  with  a  year  long  growing  season,  more 
likely  similar  to  summer  waste  composition  nationally,  the  values  projected  for  the  study 
area  were  developed  as  also  shown  in  the  table.  These  values  are  10%  food  waste  and 
25%  yard  waste.  Of  special  interest  here  are  the  moisture  contents  of  the  mixed  wastes  as 
well  as  for  food  and  yard  wastes,  which  are  amazingly  consistent  throughout  the  table. 

In  summary,  national  data  from  several  sources  support  the  values  projected  for 
southern  California  in  Table  3.  These  values  will  be  compared  with  data  obtained  from 
studies  of  MSW  at  specific  locations  in  southern  California  in  the  next  section,  and 
projections  regarding  the  MSW  composition  at  Eagle  Mountain  will  be  made. 

Waste  Components  and  Moisrure  Contents  -  Southern  California 

Table  6  summarizes  data  from  a  variety  of  sources  for  southern  California.  These  data 
were  developed  for  different  reasons  and  have  different  degrees  of  general  applicability, 
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TABLE  4  -  Seasonal  Average  Percentage  Yard  Waste  in  MSW  (1970) 
(Adopted  from  Wilson  (1977)) 


Northern  states 

22.9 

11.1 

Middle  states 

12.2 

9.5 

Southern  states 

22.5 

9.2 

Seasonal  Average.  %  wet  wi. 
Summer       Spring       Winter      Esii       Yearly  Average.  %  wet  wt. 


0.3 


6.8 


6.4 
1.6 
5.2 


10.2 


10.9 


• 
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TABLE  5  -  Average  Composition  of  MS W  in  Summer  (1970) 
(Adopted  from  Wilson  (1977)) 

%  wet  wt. 


Paper 

31.0 

Yard  wastes 

27.1 

Food  wastes 

17.7 

Glass 

7.5 

Metal 

7.0 

Wood 

2.6 

Textiles 

1.8 

Leather  and  rubber 

1.1 

Plastics 

1.1 

Miscellaneous 

3.1 

- 
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TABLE  6  -  Southern  California  Municipal  Solid  Waste 
Food  and  Yard  Waste  Concentrations* 

(as  provided  through  SCS  Engineers.  Long  Beach.  CA.  and  the  Bureau  of  Sanitation.  City  of  Los  Angeles) 

Specific  %  Food  7c  Yard 

Location                             Conditions  Wastes  Wastes              cc  H2O 

(wet  wt.)  (wet  wt.j           (wet  wt.) 

City  or"  Los  Angeles             Fall  ~6l  40~6 

(T-opez  Landfill)                    Winter  9.]  \2  * 

Spring  10.5  38.3 

Summer 14.4  3Q.6 

Calculated  Ave.  10.1  35.3** 

City  of  Los  Angeles            Processible  Waste  4.3  53.25**"     "2625 
(assumed) 

City  of  Los  Angeles             Residential  8.8  35.6 

Commercial  4.3  4.1 

Total  Wastes  4.4  16.1 

Santa  Barbara  Co.               Winter-Spring  3.3  35~.9~ 

(SCS)                                Summer 2Ji  28.5 

Overall  5.4  32.2 

Pasadena                             Residential  3  ~3~g 

(SCS)                                    Commerc./rndn^,  ^  £1 

Toial  2  (approx.)  32 

Glendale                             Residential  3  35" 

(SCS)                                  Commerc./Inrin^,  jtcj  20. 

Toial  2  (approx.)  28 

Burbank                               Residential  '  3 "  37 

(SCS)                                  Commerc./rnHn^r,  nd  j_£ 

Total  2  (approx.)  28 

Los  Angeles  Co.  5  7  ~~24~^~ 

San  Diego  Co.  "^"q  2~3~3 

Residential  6.5  25^4 

Orange  Co.                          Residential  ~\  2%j6~~ 

City  of  Los  Angeles            Residential  8.8 "  "35*6 

So.  California                   TcS^fcores***"'  7oT6T-53l] 

Summary  Projections          -average            :  6  30 T\ ' 

-range                    2-10  24-36  10-40 

"       V^^^^T'^  «       not  determined 
Vegetation  and  wood 

Average  of  66  drill  core  samples  from  various  landfills.  Range  for  individual  samples  also  shown.  Range  for 


and  so  were  interpreted  accordingly  in  the  summary  entries  at  the  bottom  of  the  table. 
Some  data  refer  to  residential  waste,  some  to  commercial  and  industrial,  and  some  to  the 
total  (including  other  small  sources).  Because  the  waste  to  be  delivered  to  Eagle  Mountain 
will  most  likely  be  mixed  municipal  waste,  values  reflecting  this  were  emphasized  in 
developing  average  summary  figures  at  the  bottom  of  Table  6,  with  the  ranges  likely  to  be 
observed  within  the  various  waste  streams  derived  from  different  sources  or  routes.  The 
data  from  Santa  Barbara  County  and  the  Lopez  Landfill  support  the  assumption  of  the 
previous  section  that  there  is  less  seasonal  variability  in  the  study  area  than  in  the  U.S.  in 
general,  and  that  significant  amounts  of  yard  waste  are  generated  throughout  the  year. 

Landfill  moisture  content  values  derived  by  SCS  from  drill  core  analyses  obtained 
from  various  landfills  are  used  here  to  help  project  MSW  moisture  contents.  There  is  little 
MSW  moisture  content  data  specific  to  southern  California  so  these  values  do  supplement 
national  data  and  data  from  the  City  of  Los  Angeles  (Tables  3  and  6).  Because  the  amount 
of  rainfall  entering  the  landfills  is  likely  to  be  small,  and  some  of  this  moisture  taken  up 
during  wet  periods  is  lost  due  to  drying,  there  is  expected  to  be  little  change  in  waste 
moisture  content  from  generation  as  MSW  to  sampling  as  cores  from  the  landfills.  The 
landfills  tested  by  SCS  were  not  identified,  so  the  likelihood  of  surface  water  run-on  and 
runoff  is  not  known.  Diversion  of  rainfall  from  the  landfills  as  runoff  would  improve  the 
value  of  the  SCS  data  to  project  waste  moisture  contents  as  generated,  as  the  core  moisture 
contents  would  more  nearly  correspond  to  the  waste  as  generated.  Surface  water  run-on 
from  surrounding  areas  to  the  landfills  tested  by  SCS  would  raise  the  moisture  contents  of 
the  waste  as  measured  by  SCS  above  the  moisture  contents  of  the  waste  as  generated,  but 
run-on  is  unlikely  in  a  well-designed  landfill. 

The  projected  averages  for  southern  California  refuse  are  6%  food  waste  (range  2  to 
10),  30%  yard  waste  (range  24-36),  and  21%  moisture,  all  on  a  wet  weight  basis  (Table 
6).  The  ranges  reflect  some  seasonal  effects,  but,  more  importantly,  the  mix  of  residential 
and  nonresidential  wastes.  Although  the  average  moisture  content  is  21%,  individually 
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mixed  samples  are  likely  to  range  from  10  to  40%  based  on  the  drill  core  range  (excluding  a 
few  extreme  samples).  The  values  projected  for  the  study  area  at  the  bottom  of  Table  3 
(general  U.S.  figures)  agree  fairly  well  with  the  values  shown  at  the  bottom  of  Table  6. 
which  were  derived  only  from  southern  California  studies. 

Considering  6%  of  the  MSW  stream  as  food  waste  at  a  moisture  content  of  70%  and 
30%  of  the  MSW  stream  as  yard  waste  at  a  moisture  content  of  55%,  food  waste  will 
contain  an  average  of  4.2  lbs  H2O/100  lbs  wet  MSW,  and  yard  waste  will  contain  16.5  lbs 
H2O/100  lbs  MSW.  If  the  overall  moisture  content  of  MSW  is  21  %,  food  waste 
contributes  20%  of  the  moisture,  and  yard  wasie  78%,  leaving  only  2%  of  the  moisture  in 
MSW  to  be  provided  by  other  waste  components.  This  undoubtedly  low  value  of  2% 
results  from  the  overriding  effect  of  moisture  in  yard  wastes  in  particular.  Wide 
fluctuations  in  the  estimated  moisture  attributed  to  other  components  result  depending  upon 
the  values  used  for  the  amount  and  moisture  content  of  yard  waste. 

Other  Factors  Affecrina  fr  MSW  Pompoc^nn 

The  requirements  of  California  AB  939  (the  Recycling  Bill)  practically  mandate  that 
refuse  be  passed  through  a  transfer/material  recovery  facility  prior  to  the  residue  being 
transported  to  a  landfill.  Further,  if  the  provisions  of  the  Bill  are  to  be  achieved  (25% 
waste  diversion  by  1995,  50%  by  2000),  yard  or  green  waste  will  necessarily  have  to  be 
removed.  With  the  removal  and  separate  processing  of  the  yard  waste,  a  substantial 
portion  of  the  moisture  will  be  diverted  from  the  waste  stream.  It  will  be  assumed  in 
making  projections  from  these  waste  composition  figures  that  yard  waste  will  be  reduced 
by  50%  through  recycling  (composting),  but  that  no  other  changes  will  occur  to  materially 
affect  the  MSW  composition  delivered  to  the  landfill.  It  is  noted  that  recycling  removes 
low  moisture  content  items  (glass,  metal,  plastic,  paper),  which  are  also  items  not  likely  to 
decompose  at  the  landfill,  so  major  changes  in  gas  and  leachate  generation  will  be  caused 


by  a  reduction  in  yard  and  possibly  food  waste  by  composting,  and  not  by  recyclinc 
efforts. 

Finally,  there  will  be  some  drying  of  MSW  during  collection,  transfer,  processing, 
haul,  and  placement  in  the  landfill.  Considering  the  moisture  contents  of  core  drilling 
samples  of  landfilled  waste  were  about  the  same  as  the  projected  average  MSW  moisture 
content,  and  6%  less  than  that  obtained  for  processable  waste  (Table  6),  and  similar  to  that 
projected  from  general  U.S.  data  (Table  3),  it  is  difficult  to  conclude  that  there  will  be  much 
change  in  moisture  content  at  least  until  the  material  is  discharged  at  the  landfill  working 
face.  Alter  (1983)  indicates  a  5%  loss  in  moisture  content  of  RDF  as  a  result  of 
densification,  squeezing,  heat  from  processing,  and  air-waste  contact.  It,  therefore,  seems 
reasonable  to  assume  mat  a  comparable  5%  moisture  loss  could  occur  overall  between  the 
time  of  collection  and  placement  and  compaction  in  the  landfill,  dropping  the  final  moisture 
content  for  the  MSW  as  landfilled  from  20  to  15%.  It  could  be  argued  that  more  of  the 
moisture  loss  will  occur  from  paper  than  from  yard  or  food  waste,  because  of  the 
difference  in  surface  area  and  air-waste  contact.  Accordingly,  this  report  will  assume  that 
no  change  in  moisture  content  occurs  for  the  critical  components,  namely,  food  and  yard 
waste,  and  the  moisture  contents  of  these  corhponents  in  the  landfill  will  be  the  same  as 
concluded  from  Tables  1  through  6. 

LANDFILL  MOISTURE  CONDITIONS 

The  purpose  of  this  section  is  to  evaluate  the  possibility  and  impact  of  any  changes  in 
the  moisture  content  of  the  food  and  yard  wastes  once  they  are  placed  in  the  Eagle 
Mountain  landfill.  It  was  concluded  in  the  previous  section  that  food  and  yard  wastes  are 
the  most  likely  MSW  components  to  decompose  as  they  contain  not  only  the  necessary 
decomposable  materials  but  also  the  nutrients  and  moisture  to  support  microbial  processes. 
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Key  elements  that  deiermine  the  amount  of  decomposition  are  moisture  addirion  to  the 
landfill,  moisture  loss  from  the  landfill,  and  moisture  movement  and  distribution  of 
moisture  levels  within  the  landfill. 

Moisture  Additions  to  the  Landfill 

It  will  be  assumed  that  there  will  be  no  ground  water-refuse  contact  at  the  Eagle 
Mountain  landfill.  Precipitation  and  water  introduced  with  the  waste  are  the  only  sources 
of  water  to  the  landfill.  Moisture  present  in  the  waste  was  considered  in  the  previous 
section.  The  Eagle  Mountain  area  receives  approximately  three  inches  of  rain  per  year  and 
is  hot  and  dry,  with  temperatures  during  the  summer  averaging  1 10*F.  Most  of  the  rain 
occurs  during  brief  storms  in  the  summer,  when  the  potential  for  drying  is  maximized. 

Any  rain  which  falls  directly  on  the  landfill  during  operations  would  wet  the 
uppermost  layer  or  so,  but  even  if  all  of  the  annual  rainfall  fell  at  once  and  did  not 
evaporate,  this  is  still  only  enough  moisture  to  wet  approximately  12  inches  of  refuse  and 
bnng  it  to  field  capacity.  Field  capacity  is  defined  here  as  the  moisture  that  can  be  held  by 
refuse  against  the  forces  of  gravity  and  capillary  tension.  The  typical  value  used  for 
estimation  of  the  wetted  front  movement  due  to  infiltration  is  1  inch  of  infiltration  per  3  to  4 
inches  of  wetted  front  movement  for  typical  MS  W  at  typical  densities  in  a  landfill. 
Considering  that  the  annual  rainfall  occurs  over  several  events,  with  attendant  evaporation 
between  events,  the  actual  amount  of  rainfall  remaining  in  the  refuse  will  advance  the 
wetted  front  much  less  than  the  12  inches  and  will  therefore  be  insignificant  for  the  landfill 
as  a  whole.  There  may  be  specific  layers  of  refuse  distributed  throughout  the  landfill  which 
may  retain  small  amounts  of  moisture  as  a  result  of  wetting  during  landfilling,  but  these 
layers  will  have  an  insignificant  effect  on  gas  production  from  the  total  landfill. 

If  all  of  the  rainfall  occurred  in  one  event  per  year  and  there  was  no  evaporation, 
assuming  incoming  refuse  is  placed  in  one  huge  20  foot  lift,  the  rain  falling  directly  on  the 
waste  would  bring  only  5%  of  the  waste  to  a  moisture  content  approaching  field  capacity. 
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In  other  words,  even  under  this  exrreme  condition,  only  5%  of  ihe  waste  would  be  affected 
by  on-site  rainfall.  At  the  other  extreme,  if  multiple  lifts  and  well-drained  cover  prevents 
rainfall  from  contacting  more  than  one  day*  active  face  of  refuse,  much  less  refuse  would 
expenence  a  moisture  increase.  A  one-day  supply  of  refuse  is  1/313  of  the  yearly  total, 
assuming  6  operating  days  per  week.  Under  this  scenario,  5%  x  1/3 13  or  0.016%  of  the 
refuse  would  be  brought  to  a  moisture  content  adequate  to  easily  initiate  decomposition 
(near  field  capacity  or  50%  moisture  on  a  wet  weight  basis). 

Rain  falling  direcdy  on  the  refuse  at  the  landfill  at  Eagle  Mountain  will  not  be  a 
significant  source  of  moisture  except  in  thin  isolated  layers  distributed  sporadically 
throughout  the  landfill.  This  source  of  moisture  is  insignificant  compared  to  moisture 
introduced  with  the  waste,  specifically  in  the  food  and  yard  waste  fractions. 

Once  the  refuse  is  covered  with  soil,  surface  water  hydrology  and  attendant  effects 
describe  moisture  addition  to  the  landfill  via  rainfall.  The  mechanism  of  water  addition  to 
the  landfill  is  the  same  as  that  providing  recharge  to  the  groundwater  in  a  non-landfill 
situation.  There  are  models  and  methods  for  estimating  recharge  in  wet  climates,  but  these 
are  questionable  when  applied  to  real-world  situations,  and  even  under  straightforward, 
uncomplicated  conditions,  monthly  predictions  can  vary  from  observed  values  by  factors  of 
2  or  more.  In  general,  models  do  better  in  predicting  average  recharge  rates  over  longer 
time  periods-they  do  worse  when  trying  to  predict  weekly  or  daily  events. 

Our  understanding  of  groundwater  recharge  in  arid  areas  is  incomplete.  Here,  the 
major  difficulty  in  predicting  recharge  is  the  lack  of  understanding  of  what  happens  in  the 
vadose  zone-the  area  between  the  bottom  of  the  rooting  zone  and  the  water  table.  This 
zone  is  typically  overlooked  by  both  the  surface  water  hydrology  and  the  hydrogeology 
disciplines.  Recharge  in  arid  areas  is  highly  variable-more  so  than  in  wet  areas.  Under 
similar  arid  climate  and  soil  conditions,  but  with  different  plant  cover  and  topography,  the 
recharge  can  range  from  zero  to  more  than  the  annual  precipitation. 
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Row  through  the  vadosc  zone  is  difficult  to  define,  especially  under  arid  conditions. 
It  is  not  subject  to  averaging  in  arid  areas  because  there  may  be  no  flow  for  much  of  the 
year,  yet  suddenly  a  iransient  condition  develops  with  considerable  flow.   Under  some 
conditions,  it  is  possible  that  all  of  this  flow  can  lead  to  recharge,  as  evaporation  is 
negligible  in  most  of  the  vadose  zone  and  transpiration  may  also  be  low  to  nonexistent 
depending  on  vegetation  presence  and  root  development.  Flow  through  the  vadose  zone 
therefore  varies  with  rime,  but  it  also  varies  spatially  because  of  preferred  paths  of  flow 
caused  by  surface  topography  (low  points)  and  holes,  cracks,  and  changes  in  hydraulic 
properties  of  soils  within  the  zone.  Flow  in  the  vadose  zone  is  characterized  by  transients 
and  variability.  ..  • 

The  most  common  method  used  to  predict  recharge  and,  hence,  the  amount  of  water 
eventually  contacting  refuse  in  a  landfill,  is  the  water  balance.  The  water  balance  states  that 
the  amount  of  percolation  or  recharge  is  equal  to  the  amount  of  precipitation  less  the  amount 
of  surface  water  runoff,  evapotranspiration,  and  moisture  uptake  in  the  soil  which  is  stored 
for  later  evapotranspiration.  The  latter  term  can  be  positive  or  negative  depending  on 
whether  moisture  is  being  stored  (during  wet  periods)' or  released  (during  dry  periods).  A 
basic  problem  is  that  evapotranspiration  is  not  predicted  accurately  under  conditions  where 
plant  cover  is  sparse  or  where  plants  suffer  seasonal  water  stress.  When  estimated  by  the 
water  balance,  recharge  may  be  in  error  by  an  order  of  magnitude  simply  by  unreliability  of 
the  measured  or  estimated  precipitation  and  the  actual  evapotranspiration  rate.  Both 
numbers  are  small  in  an  arid  climate,  so  the  difference  is  also  small  in  absolute  terms,  with 
much  inherent  variability  as  a  percentage  of  the  difference.  Even  if  it  is  assumed  that 
seasonal  soil  moisture  changes  and  runoff  values  are  zero,  uncertainty  in  precipitation 
(typically  ±  5%)  and  evapotranspiration  (say  ±  10%)  result  in  recharge  estimates  varying  ± 
100%  or  more.  EPA's  HELP  model  is  widely  used  to  predict  leachate  flows  (recharge 
rates),  but  it  is  not  useful  under  such  extreme  conditions  as  at  Eagle  Mountain. 
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A  recent  paper  from  South  Africa  by  Blight  et  al.  (1990)  reports  that  water  balance 
calculations  performed  at  a  landfill  receiving  20  inches  of  precipitation  per  year  predicted 
leachate  flow  at  39^  of  precipitation,  and  that  monitoring  within  the  landfill  confirmed  that 
leachate  was  being  produced.  The  authors  cite  a  paper  by  Keenan  (1986)  which  predicts 
that  if  precipitation  is  less  than  12.8  inches/year  (325  mm),  leachate  will  not  be  produced. 
They  also  cite  a  paper  by  Saxton  (1983)  which  gives  a  figure  of  15-25  inches  (400 
mm)/year  as  the  boundary. 

In  the  absence  of  monitoring  the  actual  site  of  concern,  the  best  data  predicting 
recharge  in  arid  climates  have  been  obtained  from  lysimeters.  Lysimeters  must  model  the 
actual  site,  they  must  be  big  and  deep,  and  they  must  be  monitored  over  an  extended  period 
of  time,  especially  when  so  much  of  the  flow  occurs  over  a  short  period  of  the  year.  The 
initial  state  of  the  lysimeter  soil  with  respect  to  moisture  content  and  distribution  of 
moisture  is  critical  to  modeling  real-world  situations. 

Lysimeters  constructed  in  eastern  Washington  state,  at  Hanford,  gave  measured 
recharge  rates  ranging  from  zero  to  more  than  the  precipitation  depending  on  soil  type  and 
plant  cover  (Gee  and  Hillel  (1988)).  The  average  precipitation  is  6  inches  or  16  cm/year. 
For  nonvegetated  lysimeters,  differences  in  recharge  rates  were  attributed  to  differences  in 
snow  accumulation  and  snow  melt,  and  initial  soil  moisture  content.  Soils  that  were 
relatively  dry  at  the  beginning  of  a  precipitation  event  allowed  less  recharge  at  the  bottom  of 
the  lysimeters,  but  once  sufficient  water  had  accumulated,  they  passed  water  downward 
like  similar  lysimeters  that  were  initially  wetter.  Only  slight  changes  in  vegetation  were 
found  to  be  important  in  affecting  recharge. 

Jones  and  Skaggs  (1989)  describe  a  set  of  9  foot  lysimeters  constructed  at  Hanford  in 
1984.  Excluding  initial  data  from  lysimeters  placed  especially  dry  (which  therefore  had 
little  recharge  or  drainage  at  first)  for  the  year  9/84  through  8/85,  of  the  1 3.8  cm  of 
precipitation,  an  average  of  7.5  cm  was  evaporated  and  drainage  averaged  4.2  cm.  For  the 
year  9/85  through  8/86,  21.7  cm  of  precipitation  resulted  in  an  average  of  10  cm  of 
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evaporation  and  1 2.3  cm  of  drainage.  It  is  noted  that  a  significant  amount  of  the 
precipitation  occurs  at  Hanford  as  snowfall,  which  quickly  entered  the  soil  as  snow  melt 
upon  thaw  when  evaporation  was  low.  This  is.  therefore,  a  different  situation  than  at  Eagle 
Mountain,  where  such  snowfall  will  not  occur.  The  30  to  50%  of  precipitation  resulting  in 
drainage  measured  at  Hanford  is  expected  to  be  much  higher  than  will  be  experienced  at 
Eagle  Mountain. 

Gee  and  Jones  (1985)  summarize  the  several  sets  of  lysimeters  constructed  at  Hanford 
to  that  time.  They  indicate  that  estimates  of  recharge  to  the  water  table  range  from  zero  to 
8.5  cm/year,  depending  on  the  exact  soil,  plant,  and  climate  condition  for  each  lysimeter. 
They  also  provided  estimates  of  recharge  at  other  arid  sites,  as  summarized  in  Table  7, 
taken  directly  from  their  report.  The  driest  climate  listed  in  the  table  is  Saudi  Arabia  at  8 
cm/year,  which  is  comparable  to  that  at  Eagle  Mountain,  both  with  regard  to  precipitation 
and  most  likely  temperatures  (no  freezing  conditions  or  snow).  Recharge  was  estimated  at 
257c  or  2  cm/year  using  a  tracer  technique  at  Saudi  Arabia.  The  exact  figure  at  Eagle 
Mountain  will  depend  on  soil  conditions,  drainage,  rainfall  patterns,  etc.,  but  even  at  25% 
of  precipitation,  recharge  of  2  cm/year  will  be  insignificant  in  changing  the  moisture  content 
of  the  MSW  or  promoting  moisture  flow. 

It  is  concluded  from  the  above  discussion  and  general  experience  in  using  water 
balances  that  no  significant  recharge  or  percolation  will  occur  at  the  Eagle  Mountain 
landfill.  This  is  based  on  the  assumption  that  off-site  surface  water  will  be  diverted  from 
the  landfill  and  that  the  site  will  be  sloped  and  provided  with  surface  water  collection 
systems  to  avoid  ponding  of  water  on-site.  It  is  also  assumed  that  reasonable  care  will  be 
given  to  construct  good  cover,  free  of  cracks,  crevices,  holes,  etc.,  which,  if  located  in  a 
drainage  area  could  transmit  locally  significant  amounts  of  water  into  the  landfill.  Finally, 
it  is  assumed  that  cohesive,  low  permeability  cover  soils  will  be  used  for  final  cover  and  for 
any  intermediate  cover  exposed  for  more  than  a  few  years.  It  is  unlikely  that  recharge 
would  occur  with  only  3  inches/year  of  precipitation,  especially  when  one  considers  the 
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'P         extensive  amount  of  run-off  and  evaporation  to  be  experienced  at  the  Eagle  Mountain  site. 
If  any  recharge  were  to  occur,  because,  for  example,  landfill  surface  contours  allowed 
accumulation  of  runoff  on  site,  it  is  observed  that  moisture  flow  downward  will  also  be 
localized  and  will  not  apply  to  the  landfill  as  a  whole. 

Moistures  Losses  from  Within  the  Landfill 

The  first  mechanism  for  moisture  loss  from  within  the  landfill  to  be  considered  is 
evaporadon  of  moisture  from  the  refuse  into  the  void  spaces  followed  by  diffusion  and/or 
convective  flow  to  the  atmosphere.  Assuming  that  water  exerts  its  full  vapor  pressure  in 
the  refuse  (mole  fraction  of  water  in  leachate  is  essentially  1)  and  that  the  pressure  in  the 
landfill  is  one  atmosphere,  the  mole  fraction  of  water  vapor  in  the  void  space  is  equal  to  the 
vapor  pressure  as  a  fraction  of  one  atmosphere.  To  the  extent  the  mole  fraction  of  water 
vapor  is  basically  zero  in  the  atmospheric  air.  the  change  in  water  vapor  concentration 
becomes  the  driving  force  for  diffusion  acting  over  some  unknown  thickness  of  cover  and 
refuse  at  the  surface  of  the  landfill.  Since  there  are  no  known  measurements  of  water  vapor 
concentrations  at  different  depths  in  a  landfill  from  the  cover-atmosphere  boundary,  the 
flux  will  vary  greatly  depending  on  the  distance  over  which  the  concentration  gradient 
operates,  even  for  a  given  value  of  the  diffusion  coefficient. 

Diffusion  of  gas  through  a  porous  solid  must  take  into  account  the  available  cross- 
sectional  area  and  the  effective  path  length  which  the  molecules  are  required  to  travel. 
Based  on  Fick's  Law,  the  diffusion  of  water  vapor  through  porous  solids  can  be  described 
by  the  following  equations  (Baveret  al.  (1972)): 

dq  _  D0  AS  (Pl  -  p2)  _  DA  (Pl  -  p2) 
dt  lc  P  1       P 

where  dq  is  the  molar  flow  diffusing  over  time  dt  through  area  A.  D0  is  the  coefficient  of 
diffusion  in  air,  D  is  the  effective  diffusion  constant,  S  is  the  porosity  of  the  solid,  lc  is  the 


effective  path  length,  and  pi  and  p2  are  the  partial  pressures  of  the  vapor  on  each  side  of 
length  1  of  the  solids. 

A  study  of  diffusion  rates,  as  reported  in  Baver  et  al.  (1972),  showed  that  D/D0  = 
0.66S.  Using  this  relationship,  the  diffusion  constant  of  water  vapor  in  air  at  0.275  cm2/s, 
a  soil  porosity  of  0.2,  and  a  10  foot  depth  over  which  the  concentration  of  water  vapor 
changes  from  saturation  to  zero  (for  zero  humidity),  the  diffusion  of  water  vapor  from  the 
landfill  would  amount  to  less  than  50  lb/acre-day.  Assuming  a  150  foot  depth  of  MSW  at 
1250  lb/yd*,  this  represents  an  annual  loss  of  about  0.025%  of  the  water  originally 
contained  in  the  refuse-a  negligible  amount.  Considering  the  size  of  the  Eagle  Mountain 
landfill  and  the  fact  that  much  of  the  landfill  is  below  grade  so  that  exposure  to  the 
atmosphere  is  minimized,  it  is  assumed  that  the  loss  of  moisture  by  this  mechanism  is 
negligible  in  comparison  with  the  reservoir  of  moisture  available  in  the  MSW. 

The  second  mechanism  for  moisture  loss  relates  to  decomposition  of  the  MSW.  This 
includes  moisture  taken  up  during  decomposition  plus  moisture  loss  resulting  from 
saturation  of  gases  generated  during  decomposition  leaving  the  landfill.  Complete 
decomposition  of  organic  matter  to  methane  and  CO2  can  theoretically  produce  as  much  gas 
as  modeled  by  the  following  equation  (Tchobanoglous  et  al.,  (1977)): 

CaHbOcNd  +  (4a-b-2c-3c1)  H20  _,  (4a-b+2c+3(1j  Cq2  +  (4a+b-2c-3ri)  CH4  +  dNH3 

Conversion  will  not  be  100%  efficient  as  modeled  by  this  equation,  but  for  purposes  of 
estimation,  it  will  be  assumed  that  methanogenic  decomposition  is  efficient  and  will  at  least 
approach  the  calculated  values.  Using  the  chemical  composition  of  yard  waste  (grass, 
brush,  greens,  and  leaves)  and  food  wastes  (garbage  and  fats)  from  the  Purdue  study 
(Corey  (1969)),  dry  yard  waste  contains  41.6%  C,  5.94%  H,  4.26%  O,  and  1.21%  N, 
and  dry  food  waste  contains  58.2%  C,  8.77%  H,  21.5%  O,  and  1.93%  N.  One  pound  of 
dry  yard  waste  would  take  up  0.129  lb  water  and  produce  12.44  fr3  of  gas  at  51.3%  CH4 
and  48.7%  CO2  for  complete  decomposition  according  to  the  above  equation.  One  pound 
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of  dry  food  waste  would  take  up  0.376  lb  water  and  produce  17.4  ft3  of  gas  at  64.6%  CH4 
and  35.4%  CCK  It  is  assumed  that  no  more  than  one-half  of  this  "complete" 
decomposition  could  actually  occur.  This  is  based  on  the  amount  of  gas  produced  under 
close  to  ideal  circumstances  attributable  to  MSW  in  MSW-scwage  sludge  anaerobic 
digesters  compared  with  the  gas  potential  of  the  MSW  as  calculated  by  the  above  equation. 
The  result  is  that  up  to  0.0644  lb  water  will  be  taken  up  during  decomposition  per  pound  of 
dry  yard  waste,  and  6.22  ft3  of  gas  will  be  evolved.  One  pound  of  dry  food  waste  will 
take  up  to  0.188  lb  water  and  evolve  8.7  ft3  of  gas. 

It  was  previously  estimated  that  the  waste  entering  the  landfill  would  average  6%  food 
waste  at  70%  moisture  and  30%  yard  waste  at  55%  moisture.  Using  100  lb  incoming 
MSW  as  a  basis  and  assuming  only  50%  of  the  food  and  yard  wastes  are  decomposed,  a 
total  of  1.21  lb  water  will  be  taken  up  during  decomposition  and  99.6  ft3  gas  of 
composition  53.4%  methane  and  46.6%  CO2  will  be  produced.  This  amounts  to  a  total  of 
approximately  6%  of  the  initial  moisture  content  of  the  waste  as  received  (assumed  at 
21%),  which  will  be  lost  due  to  decomposition.  Given  the  uncertainty  of  gas  generation 
rates  under  the  dry  landfill  conditions,  this  moisture  loss  is  considered  to  have  negligible 
impact  on  the  landfill. 

At  40*C,  the  vapor  pressure  of  water  is  55  mm  Hg  and  for  basically  pure  liquid  water 
in  equilibrium  with  the  water  vapor  in  the  gas  in  the  landfill,  the  99.6  ft3  dry  landfill  gas 
generated  will  carry  7.8  ft3  water  vapor  or  0.39  lb  water.  This  represents  a  loss  of  1.9%  of 
the  2 1  pounds  of  water  contained  in  the  100  pounds  of  incoming  MSW,  which  is  also 
concluded  to  be  insignificant. 

Moisture  Movemem  and  Distribution 
fy  Moisture  movement  has  been  shown  to  increase  MSW  decomposition  rates  as 

measured  by  methane  gas  generation  as  well  as  by  other  indicators  of  decomposition  such 
as  loss  of  solid  matter  (cellulose  in  particular)  and  leachate  composition. 


Numerous  researchers  since  the  early  1970s  have  observed  that  moisture  movement, 
as  obtained  by  leachate  recycling,  promotes  refuse  decomposition  in  a  landfill.  Most 
observations  were  under  somewhat  artificial  circumstances,  usually  in  a  laboratorv  setting 
with  controlled  conditions,  using  selected  shredded  MSW  with  large  amounts  of  moisture 
available.  Explanations  are  now  available  to  understand  those  cases  where  leachate 
recycling  did  not  promote  decomposition.  The  most  common  reasons  for  limited  methane 
formarion  relate  to  acid  souring  of  the  MSW,  usually  by  promoting  rapid  initial 
decomposition  of  readily  decomposable  sugars  and  starches  which  resulted  in  acidic 
degradation  products  (especially  organic  acids).  If  the  leachate  was  neutralized  prior  to 
recycling,  methane  generation  was  enhanced,  further  indicating  that  leachate  recycling  does 
promote  decomposition.  There  is  yet  no  documented  full-scale  landfill  test  proving  the 
effect  of  leachate  recycling  in  a  situation  typical  of  sanitary  landfill  practice. 

Leachate  recycling  can  promote  decomposition  by  increasing  moisture  movement, 
increasing  the  moisture  content,  and/or  by  attendant  movement  of  nutrients,  substrate,  and 
decomposition  products.  Assuming  that  leachate  flow  is  primarily  within  refuse  particles, 
as  opposed  to  channels  or  void  space  between  refuse  particles,  in  order  to  have  leachate 
flow  the  refuse  would  have  to  soak  up  close  to  the  amount  of  moisture  that  can  be  held 
against  gravity  and  capillary  forces  (field  capacity)  so  that  excess  moisture  can  pass 
downward  to  be  collected  and  eventually  recycled  as  leachate.  In  other  words,  the  refuse 
moisture  content  must  be  high  which  in  itself  promotes  decomposition.  Further,  refuse 
decomposition  involves  many  different  types  or  groups  of  microorganisms  working 
together  to  eventually  produce  methane  and  CO2,  which  underscores  the  need  for  transport 
of  microorganisms  or  substrate,  nutrients,  and  decomposition  products  specific  to  each 
microorganism.  There  are,  therefore,  several  mechanisms  by  which  leachate  recycling 
accelerates  decomposition  rates. 

Most  of  the  research  on  leachate  recycling  has  used  shredded  refuse,  which  would 
promote  moisture  flow  within  refuse  particles  and  not  in  voids  between  panicles,  as 
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discussed  in  the  previous  paragraph.  This  is  also  one  of  the  reasons  why  leachate  recycling 
has  worked  so  well.  Shredded  refuse  in  itself  decomposes  more  rapidly  because  of  the 
mixing  of  waste  components  and  the  increased  panicle  surface  area. 

Results  of  leachate  recycling  with  unprocessed  or  raw  refuse  have  not  been  as 
dramatic,  in  pan  because  of  panicle  size  and  mixing  (i.e.,  telephone  books  versus  small 
paper  panicles  distributed  throughout  a  volume  of  mixed  refuse),  but  also  because  of 
increased  moisture  flow  through  voids  or  channels  between  refuse  panicles.  Depending  on 
the  degree  of  compaction  and  the  composition  of  the  waste,  channel  flow  may  be  very 
high,  lowering  the  benefits  of  leachate  recycling  proponionately.  Baled  refuse  has  been 
demonstrated  to  decompose  more  slowly,  and  channel  flow  of  moisture  is  the  primary 
reason.  Refuse  containing  demolition  debris  or  brush  will  have  more  channel  flow. 
Channel  flow  is  responsible  for  the  common  arrival  of  leachate  at  the  bottom  of  a  landfill 
long  before  field  capacity  or  wetting  of  the  refuse  mass  to  its  moisture  holding  capacity  is 
attained. 

There  has  been  some  research  performed  evaluating  separately  the  factors  involved  in 
most  leachate  recycling  experiments.  The  effect  of  shredding  alone  is  well  documented 
(e.g.,  Bookter  and  Ham,  1982),  as  is  the  effect  of  refuse  moisture  content  (next  section). 
The  only  research  known  to  have  addressed  moisture  movement  separately  from  moisture 
content  is  that  of  Klink  and  Ham  (1982),  in  which  refuse  taken  from  full-size  landfills 
known  to  be  producing  methane  was  placed  in  cylinders  approximately  3  feet  long  by  6 
inches  in  diameter.  Once  consistent  methane  generation  rates  were  established,  different 
amounts  of  moisture  were  added,  leachate  was  recycled  or  not,  and  moisture  movement 
was  promoted  or  not  as  separate  variables.  The  latter  was  done  by  invening  the  cylinder 
frequently  and  regularly  so  no  leachate  was  allowed  to  accumulate  at  one  end  or  the  other  of 
the  cylinders.  In  this  way,  moisture  levels  above  field  capacity  could  be  evaluated  without 
promoting  overall  leachate  flow.  By  stopping  the  cylinders  in  a  vertical  position,  leachate 
•  flow  occuned  and  leachate  reaching  the  bottom  was  immediately  recirculated  to  the  top,  in 


effect  maintaining  the  same  overall  refuse  moisture  content  but  adding  moisture  flow  as  a 
relatively  independent  variable.  This  work  showed  that  methane  generation  rates  were 
increased  by  25  10  50%  at  basically  the  same  moisture  contents  (necessarily  above  Held 
capacity)  by  moisture  flow  alone. 

The  point  in  the  above  discussion  is  not  so  much  to  show  that  low  moisture  contents 
alone  retard  decomposirion,  for  this  will  be  considered  more  carefully  later,  but  to 
emphasize  the  importance  of  moisture  flow  in  promoting  decomposition.  In  the  absence  of 
moisture  flow,  distribution  of  moisture  as  well  as  soluble  substrates,  nutrients,  trace  metals 
and  microorganisms  throughout  the  landfill  is  severely  limited.  Minor  amounts  of  flow  of 
specific  substances  will  occur  by  diffusion,  but  this  will  be  over  short  distances  and  take 
much  rime.  Some  moisture  flow  will  occur  due  to  capillary  flow  or  wicking  to  wet 
components  such  as  paper,  but,  both  the  amount  of  flow  and  the  distance  over  which  it 
occurs  are  expected  to  be  small.  The  landfill  becomes  stratified,  with  refuse  components 
continuing  indefinitely  at  much  the  same  moisture  content,  nutrient  level,  etc.,  as  was 
present  at  placement.  Because  of  this  stratification,  it  is  argued  that  only  refuse 
components  entering  the  landfill  which  themselves  contain  the  necessary  moisture, 
substrate  and  nutrients  will  decompose,  essentially  eliminating  paper  decomposition.  The 
materials  most  likely  to  decompose  are  food  and  yard  wastes,  and  decomposidon  of  even 
these  materials  will  be  limited  by  their  moisture  contents,  nutrient  levels,  etc.,  at  the  time  of 
placement 

The  concept  of  stratification  of  moisture  levels  and  the  extent  of  decomposirion  in 
landfills  has  been  widely  observed  during  the  excavation  of  landfills  for  construction 
purposes,  for  gas  or  leachate  withdrawal,  and  for  archaeological  investigations.  Defined 
zones  of  widely  different  moisture  contents  have  been  observed  at  landfills  many  years  old; 
green  grass,  readable  paper,  and  even  food  scraps  have  been  seen  in  landfills  known  to  be 
decomposing  to  some  degree  because  of  methane  production.  The  degree  of  stratification 
ranges  from  basically  complete  stratification  in  landfills  in  dry  climates,  some  of  which 
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is'fc  have  been  excavated  many  years  after  landfilling,  to  vinually  no  stratificaton  in  shredded 

refuse  landfills  in  wet  climates.  The  latter  has  been  tested  observed  in  test  landfill  cells,  not 
in  full-scale  landfills.  Even  in  wet  climates,  some  stratification  occurs  due  to  nonuniform 
moisture  flow  and  distribution  within  the  landfill  which  is  caused  by  voids  and  by  layers  of 
materials  of  markedly  different  hydraulic  properties  (such  as  cover  soils,  brush,  etc.). 

Summary  of  the  Landfill  Moisture  Situation 

This  secdon  has  emphasized  the  stratification  of  moisture  levels  within  the  landfill, 
with  materials  in  the  landfill  maintaining  basically  the  same  moisture  contents  indefinitely  at 
which  they  were  placed.  The  lack  of  moisture  flow  into  the  landfill  in  the  arid  climate  of 
the  Eagle  Mountain  site  means  little  movement  of  water  within  the  landfill.  This  in  rum 
means  little  redistribution  or  homogenization  of  moisture  contents  within  the  landfill  The 
lack  of  moisture  movement  also  means  lower  decomposition  rates.  Finally,  it  was 
concluded  that  litde  moisture  would  be  added  to  the  waste  once  it  is  placed  in  the  landfill 
and  that  minor  amounts  of  moisture  would  be  lost  due  to  decomposition  processes  or  to 
evaporation  of  water  within  the  landfill. 


REFUSE  DECOMPOSITION  AT  LOW  MOISTURE  CONTENT  LEVELS 

Many  studies  have  reported  on  the  effect  of  moisture  content  on  refuse  decomposition, 
but  the  results  are  often  contradictory  or  at  least  do  not  reinforce  each  other.  This  is 
because  of  variable  refuse  composition  and  biological  situations  at  the  beginning  of 
observations,  the  use  of  different  control  variables  and  variables  affecting  the  onset  of 
methane  formation,  and  the  output  data  utilized  to  draw  conclusions.  For  example,  most 
studies  stan  with  freshly  shredded  MSW,  but  others  have  used  raw  unprocessed  MSW, 
waste  of  unusual  composition,  or  samples  from  full-scale  landfills  in  some  cases  known  to 


be  generating  methane.  Some  researchers  have  let  the  refuse  decompose  on  its  own;  others 
have  used  moisture  addition,  buffer  addition,  biological  seed  addition,  nutrient  addition, 
refuse  diluents,  preprocessed  refuse,  and  ieachate  recycling.  Finally,  researchers  have 
reported  their  observations  based  on  total  gas  generation,  methane  concentration,  or 
methane  generation. 

Clearly,  methane  generation  is  the  best  measurement  to  describe  biological  activity  in 
most  landfills,  but  this  is  the  most  difficult  to  measure  accurately,  and  inadequate  laboratory 
procedures  are  highlighted  with  this  as  the  measured  output.  Reasonable  methane 
generation  rates  are  difficult  to  achieve  in  laboratory  or  field  test  cells. 

No  studies  have  been  reported  in  the  literature  which  attempted  to  model  the  effect  of 
moisture  on  the  decomposition  of  MSW  at  low  moisture  levels  (<  20%).  On  the  other 
hand,  several  researchers  have  reported  empirical  models  which  were  used  to  describe  the 
effect  of  moisture  on  the  decomposition  of  natural  materials  such  as  grass  litter,  leaf  litter, 
and  tundra.  These  models  may  be  useful  for  understanding  moisture  effects  on  the 
decomposition  of  yard  wastes  which  are  considered  to  be  the  largest  decomposable  fraction 
of  MSW  under  the  conditions  expected  at  Eagle  Mountain. 

Temperature  and  moisture  content  have  been  described  as  the  primary  factors 
controlling  decomposition  rates.  Work  by  Wildung  et  al.  (1975)  shows  that  the  moisture 
content  of  arid  grassland  soils  strongly  affects  the  decomposition  of  grass  litter  at 
temperatures  above  15*C  At  temperatures  greater  than  the  24* C,  the  results  showed  a 
significant  increase  in  decomposition  as  moisture  contents  were  increased  from  5  to  20%. 

In  another  extreme  environment,  Heal  and  French  (1974)  studied  the  effect  of  moisture 
content  on  the  decomposition  of  tundra.  They  developed  a  nonlinear  model  which 
described  the  effect  of  both  temperature  and  moisture  on  a  weight  loss  basis  as  follows: 

Y  =  11.62  +  0.0147-TW2  +  0.00152T-W3 


32 


where:    Y  =  percent  mass  loss  (day1) 

T  =  temperature  sum  ('day  >  0*) 

W  =  soil  moisture  (percent  of  dry  mass) 
With  an  expected  temperature  of  about  45*C  within  the  Eagle  Mountain  landfill,  this  model 
shows  approximately  a  50%  drop  in  the  rate  of  decomposition  for  each  10%  decrease  in 
moisture  from  approximately  60  to  30%.  However,  as  the  moisture  content  falls  below 
30%,  decomposition  becomes  much  more  sensitive  to  the  moisture  content  and  reduces  to 
basically  zero  at  moisture  contents  below  10%.  This  is  the  same  trend  shown  by  Wildung 
etal.  (1975). 

Most  of  the  published  results  from  studies  concerning  the  effect  of  moisture  on  the 
decomposition  of  solid  wastes  involved  moisture  contents  greater  than  30%.  Very  Utile 
information  is  available  in  the  literature  for  MSW  decomposition  at  moisture  levels  below 
30%,  In  a  study  concerning  the  aerobic  decomposition  of  MSW,  Golueke  (1977)  stated 
that  "biological  activity  ceases  at  a  moisture  content  of  about  12%"  and  that  as  the  moisture 
level  decreases  towards  this  level,  the  rate  of  microbiological  acdvity  becomes  more 
retarded.  In  another  study  concerning  the  effect  of  moisture,  Mandeville  (1976)  stated  that 
"the  anaerobic  process  is  virtually  nonexistent  or  occurs  at  a  very  slow  rate  when  the 
moisture  content  falls  below  25%."  Unfortunately,  neither  work  reported  how  these 
figures  were  derived. 

Wilson  (1977)  reported  that  the  limiting  moisture  content  for  bacterial  acdvity  was 
around  12  to  15%  for  composting.  Hartz  and  Carlson  (1973)  indicate  that  there  is  no 
.aerobic  decomposition  of  MSW  at  less  than  10%  moisture.  Doedens  and  Cord-Landwehr 
(1989)  indicate  that  a  moisture  content  greater  than  30%  is  essential  for  satisfactory 
methane  generation. 

Chris.ensen  and  Kjeldsen  (1989).  in  a  review  of  biochemical  processes  in  landfills, 
summarize  data  from  Rees  (1980)  describing  an  exponential  effect  of  moisture  content  on 
gas  generation  over  the  range  25  to  60%  moisture.  ITie  plot  of  data  reproduced  here  as 
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Figure  1,  indicates  a  sharp  drop  in  gas  production  rate  from  MSW  in  laboratory 
experiments  with  decreasing  moisture  content,  projected  to  be  zero  at  less  than  20  to  25% 
moisture. 

Hanz  and  Ham  (1983)  placed  samples  of  refuse  from  full-size  landfills  in  gas-right 
cylinders  and  monitored  methane  generation.  After  a  period  of  monitoring,  moisture  was 
added  to  samples  not  producing  methane.  After  additional  monitoring  to  obtain  consistent 
gas  generation  rates  without  leachate  recirculation,  leachate  was  recirculated.  The  data  are 
summarized  in  Figure  2,  which  indicates  a  clear  drop  in  methane  generation  rate  at  lower 
moisture  content  levels  over  a  range  of  22.9  to  46.2%  without  leachate  recirculation. 
Assuming  extension  of  the  line  is  valid,  the  methane  generation  rate  would  be  projected  to 
be  zero  at  approximately  10%  moisture.  With  leachate  recirculation,  the  moisture  content 
was  necessarily  at  least  at  field  capacity  and  so  ranged  from  an  average  of  41.5  to  60.9%. 
There  was  a  sharp  increase  in  methane  generation  rate  with  increasing  moisture  content 
with  leachate  recirculation. 

Barlaz  (1988)  cites  Emberton  (1986)  who  took  multiple  samples  from  ten  full-scale 
landfills,  placed  them  in  containers,  and  monitored  gas  composition  and  production  for  one 
year.  The  results,  given  in  Figure  3,  indicate  the  general  trend  to  lower  gas  generation  rates 
at  lower  moisture  contents,  but  also  indicate  all  samples  produced  some  gas  even  at 
moisture  contents  as  low  as  approximately  10%.  It  is  assumed  that  gas  measured  is 
methane  plus  CO2  and  that  samples  were  in  fact  producing  both  gases,  as  suggested  in  the 
description  of  the  experiment  and  in  the  discussion  of  the  results. 

In  reviewing  the  various  data  sources  and  comments  by  the  various  authors  presented 
thus  far,  there  appears  at  first  to  be  a  contradiction,  with  some  writers  concluding  that  there 
is  no  gas  generation  at  moisture  contents  on  the  order  of  10  to  15%  or  lower,  and  others 
projecting  no  gas  generation  below  approximately  20%  moisture  content,  and  one  writer 
measuring  gas  from  several  samples  at  moisture  contents  ranging  from  10  to  20%.  It  is 
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Figure  1.    Gas  generation  rates  as  a  function  of  moisture  content  of  refuse  in  different 
laboratory  samples  (Rees  (1980)). 


35 


4-0. 


*  During 
'ecirculoiion 

*  No   recirculotion 


m 


.,   .  20  A°  60  80 

Moisiure  (V.  wei  weight   bosis) 


•  —  -»■   "c'v"   oasis; 

'8- ■  set  a  tst  r^t Th-  m*,hane  -i< is — -  -*  -*.  n.  *.  „.  by  lust «,_, 


* 


36 


••:or- 


1 

-> 

i 

£01- 

^ 

1 

5 

1 

1 

11 

o 

S 

*•[ 

20 


10' 


10' 


10' 


,3,,„-1 


cmJ  kg" '  dry  wt  day* 


10- 


10- 


Figure  3a.   Gas  Yield 


in  Relation  to  Sample  Moisture  Content 
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likely  that  the  nonhomogeneous  nature  of  refuse  and  landfills  is  the  reason  for  this  apparent 
discrepancy.  If  the  overall  moisture  content  of  a  refuse  sample  is  given  as  10%,  for 
example,  this  does  not  mean  that  there  are  no  objects  or  microenvironments  within  the 
sample  that  are  above  20%  which  could,  therefore,  support  methane  generation  according 
to  most  of  the  results  and  opinions  given  above.  This  explanation  is  logically  extended  to 
the  Eagle  Mountain  landfill  as  well,  where  the  diversity  of  refuse  composition  and  moisture 
contents  within  the  landfill  will  undoubtedly  give  nse  to  major  potions  of  the  landfill  with 
insufficient  moisture,  nutrients,  or  substrate  to  support  biological  decomposition,  but  other 
portions  of  the  landfill  will  be  randomly  scattered  through  the  site  which  will  have  satisfied 
all  of  the  prerequisites  for  biological  decomposition.  The  rate  of  gas  generation  will  be  low 
because  of  the  lack  of  moisture  movement  plus  any  local  limitations,  but  methane  will  be 
generated,  albeit  at  a  low  rate. 

The  result  will  be  a  buildup  of  methane  concentration  in  the  void  spaces  of  the  landfill. 
This  must  not  be  taken,  however,  as  evidence  of  substantial  decomposition.  Given  the  lack 
of  movement  of  other  gases  to  purge  methane  from  the  landfill,  methane  will  accumulate. 
This  will  gradually  purge  the  landfill  void  space  of  nitrogen  left  from  landfilling.  Some 
convective  flow  and  diffusion  of  methane  will  occur,  but  this  is  expected  to  be  small.  The 
final  result  is  that,  with  methane  and  C02  being  generated  at  approximately  55%  CH4  and 
45%  CO2  (typical  values),  even  at  low  rates  and  and  in  widely  distributed  micro- 
environments  in  the  landfill,  the  average  gas  composition  within  the  landfill  will  gradually 
approach  that  of  the  gas  being  generated.  Such  gas  concentrations  should  not  be  taken  to 
indicate  widespread  gas  generation,  which  is  not  expected  to  occur  at  the  Eagle  Mountain 
landfill. 
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SUMMARY  AND  PROJECTIONS  OF  LFG  AND  LEACH  ATE  GENERATION 

AT  EAGLE  MOUNTAIN 


Infiltrnrion  and  Leachate  Generation 

Given  the  extraordinarily  dry,  hot  climate  at  the  Eagle  Mountain  landfill;  the  expected 
drainage  of  on-site  surface  water  precluding  surface  water  accumulation  in  low  spots  on  the 
landfill;  diversion  of  off-site  surface  water  off-site;  the  relatively  dry  MSW  entering  the 
landfill;  and  a  lack  of  ground  water  contact  with  the  waste;  there  is  expected  to  be 
insufficient  moisture  available  to  cause  leachate  to  be  formed  on  a  regular  basis  at  the 
bottom  of  the  landfill.  Small  amounts  of  leachate  may  be  formed  sporadically,  reflecting 
any  rainfall  or  especially  wet  refuse  when  the  bottom  one  or  two  lifts  are  being  placed,  but 
even  this  is  unlikely  and  would  be  an  isolated  occurrence. 

Except  for  rain  falling  directly  on  the  liner  at  the  bottom  of  the  landfill  prior  to  refuse 
being  placed,  any  liquid  reaching  the  bottom  will  be  as  a  result  of  channeling  or  flow 
through  voids  in  the  refuse  which  in  rum  will  be  a  function  of  the  refuse  composition, 
method  of  placement,  and  density.  Arrival  of  such  liquid  at  the  bottom  of  the  landfill 
should  not  be  interpreted  as  indicating  that  the  waste  mass  has  accumulated  moisture  in 
quantities  sufficient  to  reach  field  capacity  and  to  promote  decomposition.  Any  such 
channel  flow  will  be  in  isolated  locations  and  will  be  temporary.  Any  leachate  generated  is 
expected  to  have  low  concentrations  of  contaminants  because  of  the  lack  of  intimate 
contract  with  the  waste. 

Moisture  Within  the  Landfill  and  Waste  Composition 

The  lack  of  consistent  moisture  input  from  rainfall  means  that  moisture  levels  within 
the  waste  will  be  determined  by  the  moisture  content  of  the  waste  at  the  time  of  landfilling. 
Potentially  degradable  MSW  components  most  likely  to  contain  moisture  at  levels  sufficient 
to  sustain  biological  decomposition  are  food  and  yard  wastes.  Food  waste  is  expected  to 
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be  6%  (range  2-10%)  of  the  MSW  and  conrain  70%  H2O  (range  50-80%)  wet  weight. 
Yard  waste  is  expected  to  be  30%  (range  24-36%)  of  the  MSW  and  contain  55%  H2O 
(range  30-80%)  wet  weight.  For  an  overall  MSW  moisture  content  of  21%,  food  and  yard 
waste  will  contain  21%  and  78%  of  this  moisture,  respectively,  using  the  average  values. 

Assuming  a  50%  reduction  of  yard  wastes  due  to  composting,  for  example,  and  no 
other  changes  in  waste  composition,  the  waste  will  average  7%  food  wastes  and  17.6% 
yard  waste,  which  will  contain  33  and  66%,  respectively,  of  the  moisture  in  the  mixed 
waste  which  will  then  be  15%  on  a  wet  weight  basis.  It  is  noted  that  recycling  of  paper, 
metal,  glass,  and  plastics  will  change  the  waste  flow,  but  not  the  net  result  as  far  as  this 
analysis  is  concerned.  These  recyclable  components  are  marginally  or  not  degradable 
(metal,  glass,  plastics)  or  are  potentially  degradable  but  will  not  degrade  at  Eagle  Mountain 
because  of  the  dry  conditions  and  their  low  initial  moisture  contents  (paper).  The  input  rate 
to  the  landfill  of  food  and  yard  waste  remains  the  same  even  though  the  percentages  of 
these  materials  in  the  incoming  waste  change. 

Moisture  will  be  distributed  throughout  the  landfill  randomly  according  to  where  the 
different  components  of  MSW  are  placed.  Higher  moisture  contents  will  occur  where  food 
and  yard  wastes  happen  to  have  been  placed;  lower  values  will  occur  where  paper,  wood, 
miscellaneous  inorganics,  plastics,  glass,  etc.,  have  been  placed.  Further,  from  the 
relatively  dry  characteristics  of  the  waste  and  the  lack  of  moisture  flow  from  surface 
infiltration  and  percolation,  there  will  be  insignificant  movement  of  moisture  from  one 
location  to  another  and  little  homogenization  of  moisture  levels  throughout  the  landfill. 
This  will  leave  the  landfill  stratified  with  respect  to  not  only  decomposable  matter  but  also 
with  respect  to  the  moisture  necessary  to  support  decomposition. 

Decomposition  and  Gas  Generation 

There  is  little  information  available  in  literature  on  MSW  decomposition  in  landfills  at 
low  moisture  content  levels.  The  marked  drop  in  decomposition  rate  with  lower  moisture 
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levels  over  the  range  of  20  to  60%  H2O  is  well  documented;  however,  depending  on  the 
author  and  the  basis  for  the  conclusion,  the  effect  of  moisture  contents  below  20%  is  Jess 
certain.  It  is  clear  that  decomposition  rates  at  less  than  20%  H2O  are  very  low,  and  some 
references  indicate  that  the  rate  is  essentially  zero  at  less,  than  10  to  15%  HoO.  Given  this 
information  plus  the  lack  of  moisture  flow  at  Eagle  Mountain,  it  is  concluded  that  food  and 
yard  wastes  are  the  most  likely  components  to  decompose. 

Stratification  of  the  landfill  with  respect  to  both  degradable  matter  and  moisture  will 
result  in  isolated  pockets  of  biological  decomposition  scattered  throughout  the  landfill. 
Some  decomposition  of  food  and  yard  waste  will  occur,  but  little  else  for  lack  of  moisture, 
substrate,  or  nutrients  to  promote  decomposition.  The  lack  of  moisture  flow  is  critical  in 
limiting  decomposition,  because  even  in  a  microenvironment  which  has  adequate  substrate 
or  nutrienis  to  promote  decomposition,  a  buildup  of  partial  degradation  products  or  a  lack 
of  nutrient  supply,  both  of  which  could  be  alleviated  by  moisture  flow,  will  minimize  or 
preclude  decomposition. 

Assuming  that  the  food  and  yard  wastes  are  eventually  50%  decomposed,  MSW 
containing  6%  food  waste  at  70%  moisture  and  30%  yard  waste  at  55%  moisture  will 
theoretically  produce  a  total  of  99.6  ft3  of  dry  landfill  gas  of  average  composition  53.4% 
methane  and  46.6%  CO2  (plus  trace  components)  per  100  pounds  of  entering  MSW.  If  it 
is  assumed  that  this  gas  is  produced  at  a  constant  rate  over  a  30  year  period,  the  rate  per 
100  lb  MSW  would  be  3.3  ft3/year.  This  time  period  has  been  used  elsewhere  to  estimate 
the  decomposition  period  or  period  of  active  gas  generation  in  dry  climates.  It  is  based  on 
limited  evaluation  of  gas  production  rates,  compared  with  the  calculated  gas  generation 
potential,  and  on  mass  balance  considerations  for  the  incoming  waste.  The  use  of  a 
constant  rate  reflects  the  limitation  imposed  by  the  lack  of  moisture  and  moisture  flow, 
which  limits  the  rate  of  decomposition  to  materials  availability  and  transport— not  to 
biological  kinetics  which  typically  follow  a  first  order  kinetic  relationship.  It  is  noted  that 
over  the  period  of  operations  at  the  Eagle  Mountain  landfill,  which  is  to  be  many  years,  it  is 
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immaterial  whether  a  first  order  or  zeroth  order  (constant  rate)  kinetic  model  is  used  if  the 
MSW  input  rate  is  the  same  per  year  because  the  gas  generated  per  year  is  the  same  for  the 
total  landfill. 

If  the  MSW  composition  changes  because  of  a  50%  reduction  in  yard  wastes,  67.4  ft3 
of  gas  will  be  produced  per  100  lbs  MSW  at  a  composition  of  54.9%  CR,  and  45. 1% 
C02.  Over  a  30-year  life,  this  amounts  to  2.2  ft3/year  per  100  lbs  MSW. 

These  gas  generarion  projections  must  be  interpreted  as  likely  maxima.  Uncertainties 
exist  in  waste  composition;  waste  moisture  content;  the  effect  of  climate  in  adding  to  or 
removing  moisture  from  the  waste  during  storage,  transfer,  haul,  and  landfilling;  input  or 
removal  of  moisture  at  the  landfill;  and  the  degree  to  which  decomposition  and  methane 
formation  actually  occur  at  the  landfill.  The  last  issue  is  of  special  importance  as 
decomposition  may  be  virtually  nonexistent  or  may  produce  materials  other  than  just 
methane  and  CO,  (partial  degradation  products  such  as  acetate  and  hydrogen,  for  example). 
The  estimates  are,  however,  based  on  available  information  and  experience.      - 

The  final  issue  is  gas  composition  regarding  trace  or  minor  gas  components.  Given 
the  lack  of  moisture  and  the  resulting  stratification  of  and  slow  rates  of  decomposition,  it  is 
considered  unlikely  that  significant  amounts  of  gases  other  than  C02  and  CH4  will  result 
from  decomposition  processes.  Considering  the  lack  of  gas  generation  to  purge  gases  from 
the  landfill,  however,  there  may  be  measurable  concentrations  of  hydrogen  and  other 
gases.  If  mature  methanogenic  decomposition  occurs,  with  all  of  the  necessary  groups  of 
microorganisms  active  in  proper  proportion,  there  will  be  no  measurable  hydrogen. 
However,  under  the  conditions  expected  at  Eagle  Mountain,  it  is  unlikely  such  a  balanced 
biological  system  will  be  established,  and  measurable  hydrogen  will  result.  Concentrations 
up  to  5%  hydrogen  are  not  unusual  in  some  landfills,  but  values  closer  to  1%  are  more 
common. 

Trace  or  minor  organic  gases  are  likely  to  arise  by  simple  evaporation  of  waste 
components  in  the  landfill.  MSW  unavoidably  contains  solvents,  as  from  paints,  thinners, 
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degreasers,  dry  cleaning,  etc.,  which  will  volatilize.  Given  the  lack  of  vigorous  gas 
generation,  only  small  amounts  of  such  evaporation  will  result  in  measurable  amounts  of 
minor  gas  components  being  measured  on  a  concentration  basis.  There  is  little  to  no 
dilution  by  landfill  gas,  and  little  to  no  purging  of  these  gases  by  virtue  of  overall  gas  flow. 
Gaseous  aromatic  and  chlorinated  solvents  are  the  most  likely  to  be  observed.  Vinyl 
chloride,  which  is  commonly  found  at  low  concentrations  in  landfill  gas,  arises  from 
biological  degradation  of  chlorinated  solvents.  Since  little  biological  decomposition  is 
anticipated,  and  since  that  which  occurs  is  likely  to  be  localized,  it  is  expected  that  little 
vinyl  chloride  will  be  observed  from  biological  activity.  It  is  unknown  whether  measurable 
vinyl  chloride  will  result  from  other  sources,  but  even  if  it  occurs  it  should  be  in  small 
amounts. 
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EXECUTIVE  SUMMARY 


This  report  describes  the  results  of  a  study  of  the  transportation  related  impacts  of  the 
proposed  landfill  at  Eagle  Mountain.  Potential  impacts  would  affect  two  major  modes  of 
transportation,  rail  transport  and  highway  transport. 

At  capacity,  unit  trains  and  trucks  carrying  refuse  would  deliver  20,000  tons  of  refuse 
to  the  site  daily.  The  highway  system  would  also  be  affected  by  the  additional  traffic 
related  directly  to  on-site  operations,  such  as  employees  traveling  to  and  from  the  site, 
service  vehicles,  deliveries,  and  other  traffic. 

The  overall  report  describes  existing  conditions  related  to  both  types  of  transportation, 
details  the  projected  future  conditions  in  the  years  2000,  2005  and  2010  without  the 
project,  and  describes  the  characteristics  of  the  project  related  to  transportation  and  the 
impacts  of  these  characteristics  on  the  surrounding  transportation  infrastructure  in  the 
study  area. 


Existing  Conditions 

Existing  conditions  along  both  the  proposed  rail  routes  to  the  site  and  on  roadways  in 
the  vicinity  of  the  project  are  assessed  in  detail.  The  study  area  for  the  rail  mode  of 
transport  includes  all  rail  lines  that  may  carry  refuse  from  transfer  stations  to  the  site. 
A  total  of  six  representative  transfer  station  locations  are  identified,  in  San  Bernardino, 
Los  Angeles,  and  Orange  counties.  The  primary  rail  study  area  includes  the  rail  lines 
that  are  traversed  by  all  refuse  trains  destined  for  the  landfill.  All  rail  lines  carrying  only 
a  portion  of  the  train  traffic  are  referred  to  as  the  secondary  rail  lines. 

The  rail  route  existing  conditions  analysis  includes  268  miles  of  rail  line,  with  more  than 
231  at-grade  crossings  identified  along  these  lines.  Data  pertaining  to  usage  of  these 
crossings  by  both  trains  and  highway  vehicles  were  obtained  at  over  97%  of  these 
locations.  The  rail  study  area  conditions  were  analyzed  in  detail  at  all  at-grade 
crossings  on  the  rail  routes  within  146  miles  of  the  site  (the  primary  segment),  and  at 
all  at-grade  crossings  on  secondary  rail  segments  that  would  experience  more  than 
one-half  hour  of  total  vehicle  delay  (i.e.,  sum  of  delay  of  all  vehicles  waiting  at  the 
crossing  while  the  train  passes)  when  a  train  with  the  characteristics  of  the  proposed 
refuse  unit  trains  passed  during  the  expected  hours  of  unit  train  operation.  A  total  of 
95  at-grade  crossings  were  targeted  for  detailed  analysis,  based  on  these  criteria. 

Existing  train  traffic  volumes  in  the  study  area  range  from  less  than  ten  trains  daily,  at 
some  crossings,  to  50  trains  per  day  in  the  vicinity  of  Colton.  Train  traffic  along  the 
primary  segment  ranges  from  28  to  50  trains  per  day,  with  a  median  average  of  35 
trains  per  day  along  this  segment.  Train  traffic  along  the  secondary  segments  tended  to 
be  significantly  lower,  ranging  from  2  to  35  trains  per  day. 
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The  average  daily  volume  of  highway  traffic  using  the  at-grade  crossings  ranges  from 
an  average  of  2,200  vehicles  per  day  along  the  primary  analysis  segment  to  the  highest 
average  of  14,100  vehicles  per  day  along  one  of  the  secondary  analysis  segments.  The 
highest  highway  traffic  volumes  along  the  rail  routes  occur  in  Los  Angeles  and  Orange 
counties. 

Estimated  at-grade  crossing  delays  to  highway  vehicles  resulting  from  the  passage  of  a 
single  refuse  unit  train  were  calculated  for  comparison  to  delays  in  later  years,  even 
though  no  unit  trains  of  this  type  are  currently  operating.  These  delays  ranged  from 
very  low  (less  than  0.01  total  vehicle-hours  of  delay)  at  some  primary  rail  segment 
locations  to  a  high  of  516  minutes  of  delay  at  Slauson  Avenue  in  Huntington  Park. 
Discussions  with  the  California  Public  Utilities  Commission  suggest  that  delays  at 
crossings  on  the  Alameda  Line  serving  the  Port  of  Los  Angeles  are  considered 
problematic.  Delays  at  crossings  in  this  part  of  the  region  typically  ranged  from  one  to 
three  or  more  hours  of  cumulative  delay  per  train. 

Total  delay  to  highway  vehicles,  using  all  of  the  at-grade  crossings  along  the  primary 
segment  that  would  result  from  the  passage  of  a  single  unit  train  under  existing 
conditions,  would  be  an  estimated  270.16  minutes  (4.50  vehicle-hour).  The  maximum 
average  delay  for  an  individual  vehicle  at  any  crossing  would  be  approximately  one  to 
two  minutes. 

A  measure  of  the  relative  hazard  at  each  at-grade  crossing  was  also  calculated  for 
existing  conditions.  This  hazard  index  was  used  to  rank  the  various  at-grade  crossings 
studied  in  detail,  and  ranged  from  a  low  of  300  to  a  high  of  170,238.  The  index  is 
intended  to  indicate  the  relative  rank  of  each  crossing,  or  how  hazardous  each  crossing 
is  relative  to  the  others  assessed,  rather  than  establishing  an  absolute  measure  of 
hazard  or  risk. 

Crossings  along  the  primary  segment  tended  to  be  ranked  lower  than  crossings  along 
the  secondary  analysis  segments,  with  the  highest  ranked  crossing  along  the  primary 
segment  in  Riverside  County  being  Dillon  Road  in  Indio.  The  California  Public  Utilities 
Commission  performs  a  similar  calculation  for  informational  purposes  only.  They  are 
responsible  for  administering  the  federal  Grade  Crossing  Improvement  Program,  and 
locations  identified  for  improvements  are  determined  based  on  discussion  with  local 
jurisdictions. 

The  assessment  of  existing  conditions  on  roadways  in  the  vicinity  of  the  project 
focused  on  the  interchanges  of  Interstate  10  with  Eagle  Mountain  Road  and  Desert 
Center  Rice  Road,  and  roadways  leading  to  the  site  of  the  proposed  landfill.  This 
analysis  included  examination  of  roadway  geometries,  particularly  characteristics  critical 
to  the  usage  of  the  proposed  truck  route  by  large  vehicles,  and  system  operations,  as 
determined  by  the  analysis  of  roadway  segment  and  intersection  operations  during  the 
peak  hour  of  traffic  in  the  study  area. 

The  existing  geometries  of  the  proposed  truck  route,  Eagle  Mountain  Road  and  the 
proposed  Eagle  Mountain  Road  Extension,  are  well-suited  to  use  by  the  trucks  that  will 
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be  carrying  refuse  to  the  site.  No  evidence  of  deficient  turning  radii,  horizontal  and 
vertical  alignment,  or  roadway  widths  was  found  along  the  existing  portions  of  the 
proposed  truck  route. 

Analysis  of  existing  roadway  segment  and  intersection  operations  indicates  that  current 
operations  are  excellent,  with  Level  of  Service  "A"  (LOS  A)  conditions  for  all  traffic 
movements  analyzed. 

Future  Conditions  Without  the  Project 

The  proposed  landfill  is  expected  to  begin  operations  in  the  latter  part  of  the  1 990s,  but 
will  not  be  at  capacity  until  approximately  the  25th  year  of  operation.  Conditions  within 
the  transportation  study  areas  will  have  changed,  and  it  is  necessary  to  project  and 
analyze  these  changes  to  provide  a  valid  baseline  condition  for  estimation  of  project 
impacts. 

The  physical  characteristics  of  the  rail  and  highway  system  are  not  expected  to  undergo 
significant  change  between  1989  and  1995.  The  volume  of  rail  traffic  on  the  rail  lines 
studied  is  also  expected  to  remain  fairly  static  during  this  period.  Highway  traffic 
volumes,  however,  are  sensitive  to  the  increasing  urbanization  of  the  region,  and  these 
increases  will  affect  both  the  rail  and  highway  analyses. 

The  annual  growth  rates  for  highway  traffic  using  at-grade  crossings  and  on  roadways 
included  in  the  highway  impacts  study  area  were  projected  based  on  the  Southern 
California  Association  of  Government's  1994  Regional  Comprehensive  Plan  which 
specifically  addresses  growth  in  travel  demand  through  the  year  2015  for  15  individual 
subregions  and  six  counties  within  SCAG's  jurisdiction  in  the  State  of  California.  For 
this  study,  annual  traffic  growth  rates  were  developed  for  the  key  time  periods.  The 
growth  rates  were  then  used  to  inflate  the  existing  traffic  volumes  for  the  years  2000, 
2005  and  2010. 

The  overall  at-grade  crossing  delays  that  would  be  caused  by  the  passage  of  a  single 
unit  train  of  refuse  would  increase  because  of  the  increased  number  of  vehicles 
impacted,  although  the  average  per  vehicle  delay  would  not  change  significantly.  The 
total  delay  caused  by  such  a  train  traversing  the  primary  segment  (Colton  to  Eagle 
Mountain)  during  the  nighttime  hours  of  operation  anticipated  would  increase  by  25%. 

Recalculation  of  the  hazard  indices  for  each  of  the  at-grade  crossings  assessed  under 
existing  conditions  indicates  that  the  faster  growth  in  the  outlying  areas  of  the  region 
would  result  in  somewhat  higher  positions  in  the  overall  ranking  of  at-grade  crossings  by 
hazard  level.  However,  the  highest  ranked  location  in  Riverside  County,  Dillon  Road  in 
Indio,  would  continue  to  be  ranked  34th.  The  highest  ranking  locations,  based  on 
hazard  index,  would  still  be  found  in  the  more  urbanized  parts  of  the  study  area,  Los 
Angeles  and  Orange  counties. 
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The  increased  traffic  volumes  were  also  used  to  reassess  roadway  segment  and 
intersection  operating  conditions.  The  results  of  this  analysis  indicate  that  LOS  A 
conditions  are  projected  for  all  traffic  movements  analyzed.  This  represents  the  best 
possible  traffic  conditions  on  the  traffic  engineer's  scale. 


Future  Conditions  With  the  Project 

The  project  is  expected  to  be  capable  of  accepting  up  to  six  unit  trains  per  day  at  the 
marshalling  yard.  An  average  of  4.7  shipments  per  day  will  be  required  when  the 
project  is  operating  at  capacity  (20,000  tons  of  waste  per  day).  These  shipments  will 
require  twice  as  many  trains  per  day,  one  to  deliver  the  waste,  and  a  second  outgoing 
train  returning  empty  containers  to  the  transfer  station. 

Based  on  this  description,  an  average  of  9.4  trains  per  day  will  utilize  the  primary  rail 
segment,  with  fewer  trains  on  each  of  the  secondary  segments.  The  maximum  number 
of  vehicles  delayed  at  any  one  crossing  on  the  primary  rail  line  segment  would  be  24 
vehicles  at  Dillon  Road  in  Indio.  The  average  delay  experienced  by  each  of  these 
vehicles  is  0.8  minute  (about  45  seconds).  A  total  of  2.5  minutes  would  pass  from  the 
moment  the  gate  started  down  until  the  moment  the  last  car  at  the  rear  of  the  vehicle 
queue  crossed  the  railroad  tracks.  The  total  delay  at  each  individual  crossing  is 
projected  to  range  from  0.01  to  0.21  hour  per  train,  significantly  less  than  the  one  to 
three  hours  of  cumulative  delay  encountered  at  crossings  identified  by  the  California 
Public  Utilities  Commission  as  experiencing  delay  problems.  Based  on  this  fact,  there  is 
no  significant  impact  on  delays  along  the  primary  segment. 

The  total  daily  delay  caused  by  the  passage  of  these  trains  on  the  primary  segment  will 
be  slightly  less  than  1 1  vehicle-hours.  When  the  delay  incurred  by  vehicles  using  the 
at-grade  crossings  analyzed  on  the  secondary  segments  are  included,  the  total  delay 
increases  to  nearly  80  vehicle-hours  daily.  Most  of  the  delays  (46  vehicle-hours)  occur 
along  the  line  servicing  Orange  County. 

Overall,  these  delays  compare  favorably  with  other  rail  facilities.  The  delay  at  a  single 
at-grade  crossing  located  in  the  southern  California  region  can  be  100  to  300  vehicle- 
hours  daily.  Similarly,  the  delay  caused  by  the  traffic  light  at  a  single  intersection  of 
two  arterials  carrying  20,000  vehicles  daily  is  on  the  order  of  300  vehicle-hours  per 
day. 

The  impact  of  the  project  on  the  level  of  hazard  for  the  various  at-grade  crossings 
studied  was  also  analyzed.  Overall,  the  number  of  Riverside  County  at-grade  crossings 
in  the  top  half  of  the  rankings  did  not  change  and  no  crossing  is  in  the  highest  seven 
percent  of  the  rankings,  the  benchmark  established  to  identify  a  deficiency. 

In  addition  to  the  empirical  analysis  and  comparison  conducted,  the  effect  of  the  project 
on  rail  operations  and  safety  was  discussed  with  Southern  Pacific  Transportation 
Company  and  the  California  Public  Utilities  Commission.  Their  response  to  the  proposed 
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schedule  and  operations  of  the  project  is  that  the  proposed  train  schedule  is  feasible  and 
the  project  will  not  create  any  significant  new  safety  hazards. 

The  project  is  also  expected  to  affect  the  highway  network.  A  total  of  100  two-way 
truck  trips  will  be  required  each  day  to  deliver  2,000  tons  of  refuse  by  this  mode  of 
transport.  The  expected  on-site  activities  are  projected  to  generate  an  additional  500 
trip  ends  (or  250  two-way  trips)  because  of  employee  and  other  on-site  activity  related 
trips. 

Almost  all  of  the  truck  trips  and  85%  of  the  other  trips  are  expected  to  be  to  and  from 
the  west  of  Eagle  Mountain.  The  other  trips  to  and  from  the  site  are  expected  to  be 
divided  between  the  east  (10%)  and  the  north  (5%). 

Analysis  of  the  operating  conditions  on  roadway  segments  and  at  the  intersections 
included  in  the  study  indicates  that  all  traffic  movements  will  continue  to  experience 
LOS  A  operations. 

The  impacts  related  to  realignment  of  the  Eagle  Mountain  Railroad  and  the  extension  of 
Eagle  Mountain  Road  were  also  examined.  The  realignment  of  the  Eagle  Mountain 
Railroad  will  create  a  new  crossing  with  Kaiser  Road.  The  hazard  level  at  this  location 
was  analyzed  assuming  an  at-grade  crossing  with  various  types  of  protection,  such  as 
signing  or  automatic  gates.  It  is  recommended  that  an  automatic  gate  be  constructed 
at  this  location,  because  of  the  nearby  elementary  school.  This  at-grade  crossing  would 
be  ranked  95th  out  of  96  crossings  under  these  conditions  (e.g.,  there  was  only  one 
less  hazardous  crossing  location  studied). 

Similarly,  the  extension  of  Eagle  Mountain  Road  will  also  create  an  intersection  with 
Kaiser  Road.  Prior  to  the  development  of  the  rail  yard  II,  truck  traffic  entering  the 
project  site  from  Eagle  Mountain  Road  extension  will  be  controlled  by  a  single  stop  sign 
on  Eagle  Mountain  Road  at  its'  intersection  with  Kaiser  Road.  It  is  recommended  that 
this  location  be  controlled  by  a  two-way  stop  sign  configuration,  with  the  stop  signs 
located  on  the  lower  volume  roadway,  Kaiser  Road. 


Project  Alternatives 

Six  alternatives  to  the  project  have  been  identified  and  analyzed  in  this  study.  The  first 
alternative  or  the  No  Action  Alternative  would  leave  the  Eagle  Mountain  iron-ore  site  in 
its  present  condition  and  no  landfill  would  be  developed.  The  limited  mining-related 
activities  would  continue  at  least  temporarily. 

The  second  alternative,  or  the  Reduced  Volume  of  Onsite  Disposal  Alternative  would 
reduce  the  quantity  of  material  shipped  by  rail  to  up  to  14,000  tons  per  day  and  would 
also  reduce  the  quantity  of  material  shipped  by  truck  to  as  much  as  2,000  tons  per  day. 

The  reduction  would  result  in  an  average  of  4.1  trains  per  day  delivering  refuse  to  the 
site.  The  amount  of  delay  would  be  reduced  proportionately.     The  reduction  in  truck 
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traffic  would  affect  only  Interstate  10,  Eagle  Mountain  Road  and  the  Eagle  Mountain 
Extension.  Level  of  service  C  or  better  conditions  would  still  prevail  for  all  traffic 
movements  analyzed  in  the  study  area. 

The  third  alternative,  the  Alternate  Road  Access  Alternative,  would  use  the  existing 
Kaiser  Road  to  bring  waste  to  the  site  instead  of  the  existing  Eagle  Mountain  Road  and 
its  proposed  extension. 

The  potential  impacts  under  this  alternative  would  be  identical  with  those  of  the 
proposed  project  with  the  exception  of  an  increase  in  landfill  vehicle  miles  traveled  that 
would  affect  overall  mobility  and  the  safety  hazards  associated  with  school  buses.  The 
impacts  of  this  alternative  are  not  considered  significant. 

The  Rail  Access  Only  Alternative,  the  fourth  alternative,  would  eliminate  the  transport 
of  refuse  to  the  landfill  via  trucks.  All  deliveries  would  be  made  by  rail  and  the  overall 
quantity  of  waste  handled  would  be  reduced  by  10  percent  (from  20,000  tons  per  day 
to  18,000  tons  per  day). 

This  alternative  would  significantly  reduce  the  overall  volume  of  traffic  to  the  project 
site  and  would  also  decrease  the  percent  of  truck  traffic  generated  by  the  landfill.  The 
benefit  of  this  reduction  in  truck  traffic  would  be  evident  along  Eagle  Mountain 
Extension  Road  and  on  Eagle  Mountain  Road  between  the  Kaiser  Road  and  the 
Interstate  10  interchange,  the  proposed  route  for  delivery  of  waste  to  the  site. 

The  fifth  alternative,  the  Landfill  on  Kaiser  Land  Only  Alternative,  would  allow  for 
operation  of  the  landfill  in  the  absence  of  implementing  the  proposed  land  exchange 
between  the  BLM  and  Kaiser.  The  landfill  would  accept  a  minimum  of  16,000  tons  per 
day  of  municipal  solid  waste.  Landfill  design,  construction,  operation,  environmental 
monitoring  and  closure  and  postclosure  are  identical  to  the  proposed  project. 

Under  this  alternative,  the  amount  of  traffic  for  landfill  construction  and  operations 
would  be  slightly  reduced.  The  expected  life  of  the  landfill  will  be  reduced.  The  number 
of  employees  will  likewise  be  reduced.  Mitigation  measures  would  be  the  same  as 
those  associated  with  the  proposed  Project. 

The  sixth  alternative,  the  Landfill  Development/No  Townsite  Development  Alternative, 

would  proceed  with  the  Project  as  proposed  but  the  Townsite  Specific  Plan  would  not 
be  approved  and  improvements  would  not  occur  within  the  existing  Townsite.  As  such, 
employees  working  at  the  landfill  will  not  reside  in  the  Townsite  and  would  most  likely 
reside  in  and  commute  from  adjacent  communities.  Since  traffic  demands  are  reduced, 
potential  impacts  will  be  below  the  level  of  significance. 
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1.     INTRODUCTION 


The  proposed  Eagle  Mountain  landfill  will  provide  a  much  needed  increase  in  the 
Southern  California  region's  waste  disposal  capacity.  The  effects  of  the  landfill  on  the 
transportation  infrastructure  have  been  studied,  and  the  results  of  the  transportation 
study  are  discussed  in  this  report.  The  proposed  project  is  expected  to  utilize  two 
modes  of  transportation  to  supply  the  landfill  with  refuse,  rail  and  highway.  Figure  1 
presents  the  location  of  the  project  with  respect  to  the  region. 

The  majority  of  trash  transported  to  the  site  would  arrive  via  rail  in  the  future,  as  the 
Eagle  Mountain  site  is  served  by  a  privately  owned  rail  spur  constructed  by  Kaiser 
Corporation  to  haul  iron  ore  from  the  Eagle  Mountain  Mine  to  its  steel  plants  located 
elsewhere  in  the  region.  In  the  project  build  out  scenario,  trash  would  be  delivered  by 
both  rail  and  truck.  At  buildout,  an  estimated  1 8,000  tons  of  trash  per  day  would  arrive 
via  rail,  the  remaining  2,000  tons  are  projected  to  arrive  by  truck.  The  8,000  foot  long 
unit  trains  used  to  transport  trash  to  the  site  would  be  considerably  shorter  and  lighter 
than  the  ore  trains  previously  leaving  the  site. 

The  trash  would  be  collected  at  approximately  six  transfer  stations  located  near  the 
areas  generating  trash  throughout  the  greater  Los  Angeles  region.  The  San  Gabriel 
Valley  is  one  area  where  large  quantities  of  trash  are  generated  while  remaining  landfill 
capacity  is  dwindling  rapidly.  The  City  of  Los  Angeles  is  another  area  that  has  been 
identified  as  a  possible  client  for  the  landfill. 

The  northern  Orange,  western  San  Bernardino,  Ventura  and  San  Diego  county  areas  are 
also  considered  as  potential  clients  for  the  Eagle  Mountain  landfill.  The  analysis  of  rail 
impacts  was  conducted  assuming  transfer  station  locations  near  the  geographic  centers 
of  these  wastesheds  and  along  rail  lines  of  the  Southern  Pacific  Railroad.  The  Orange 
County  area  is  served  by  a  Southern  Pacific  line  originating  at  Southern  Pacific's  Los 
Angeles  Transportation  Center. 

The  analysis  conducted  during  the  course  of  this  study  assumes  that  the  transfer 
station  would  be  located  along  this  line,  near  the  boundaries  of  Anaheim,  Buena  Park, 
and  Fullerton.  Similarly,  the  analysis  of  the  San  Bernardino  wasteshed  assumes  that 
the  transfer  station  would  be  located  along  the  Southern  Pacific's  Alhambra/Yuma  line 
in  the  Colton/Rialto/Fontana  area.  The  use  of  these  geographically  centered  locations 
for  analysis  reduces  the  possibility  of  a  significant  over  or  underestimation  of  project 
related  impacts. 

Rail  lines  have  been  divided  into  two  basic  categories,  the  primary  rail  line  segment  and 
secondary  rail  line  segments.  The  primary  rail  segment  includes  the  entire  length  of  rail 
line  that  must  be  used  by  all  shipments.  The  primary  rail  segment  is  146  miles  long, 
and  includes  the  Eagle  Mountain  Railroad  and  the  section  of  Southern  Pacific 
Transportation  Company's  Yuma/Alhambra  line  between  Ferrum  Junction  and  Colton. 
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The  assumed  transfer  station  locations  and  rail  lines  potentially  serving  the  project  are 
shown  in  Figure  2. 

A  portion  of  the  overall  trash  delivered  to  the  Eagle  Mountain  landfill  would  arrive  via 
truck.  A  maximum  of  approximately  2,000  tons  of  refuse  per  day  is  projected  to  arrive 
at  the  site  using  the  surface  highway  network  at  buildout.  Truck  shipments  in 
intermodal  shipping  containers  and  conventional  transfer  trailers  would  be  accepted  at 
the  site.  This  truck  traffic  would  use  Interstate  10  (1-10)  and  Eagle  Mountain  Road  to 
access  the  site.  The  Kaiser  truck  road  would  be  realigned  to  avoid  the  populated  areas 
near  the  former  mine,  and  provide  access  directly  to  the  proposed  marshalling  yard 
where  deliveries  of  trash  would  be  accepted  and  processed. 

The  analysis  of  rail  impacts  related  to  the  project  assesses  both  the  increase  in  overall 
rail  traffic  on  rail  lines  likely  to  serve  the  Eagle  Mountain  landfill,  as  well  as  the  increase 
in  at-grade  crossing  delays  at  the  most  heavily  traveled  roadway  crossings  along  the  rail 
routes.  The  effect  of  increased  rail  traffic  on  safety  at  the  most  heavily  traveled  at- 
grade  crossings  is  also  quantified,  based  on  statistical  accident  data,  traffic  volumes, 
roadway  geometries,  and  type  of  traffic  control. 

The  origins  of  shipments  to  the  landfill  via  the  truck  mode  of  transport  are  less  certain 
than  the  likely  origins  of  rail-based  shipments.  Truck  shipments  of  waste  would  likely 
come  from  a  widespread  variety  of  areas  located  nearer  to  the  landfill  than  the  rail 
shipments.  The  highway  impact  analyses  in  this  report  focus  on  the  roadways  providing 
access  to  the  site,  including  1-10,  the  two  interchanges  located  nearest  the  site,  and  the 
roads  providing  access  to  the  site.   These  roadways  are  displayed  in  Figure  3. 

Analyses  related  to  the  truck  mode  of  transport  included  assessment  of  the  suitability  of 
the  proposed  route  for  truck  traffic,  and  roadway  and  intersection  volume-to-capacity 
(V/C)  ratio  and  level  of  service  analysis  at  the  locations  affected  by  the  landfill.  These 
analyses  incorporate  the  impacts  of  employee  traffic  along  with  the  expected  truck 
traffic  to  the  site,  as  well  as  cumulative  traffic  from  the  proposed  Townsite  Specific 
Plan. 

Mitigation  measures  are  developed  to  address  geometric  deficiencies  in  the  proposed 
access  routes  for  both  modes  of  transport.  Significant  negative  impacts,  defined  to 
include  all  impacts  resulting  in  operational  deficiencies  along  the  proposed  transportation 
routes,  are  also  mitigated  to  achieve  acceptable  operating  conditions  on  these  facilities. 

In  addition  to  the  analysis  of  project  impacts,  six  project  alternatives  have  been  defined. 
The  first  alternative  is  the  No  Action  Alternative  which  would  leave  the  Eagle  Mountain 
iron-ore  site  in  its  present  condition  and  no  landfill  would  be  developed.  The  limited 
mining-related  activities  would  continue  at  least  temporarily. 
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The  second  alternative,  or  the  Reduced  Volume  of  Onsite  Disposal  Alternative,  would 
reduce  the  amount  of  refuse  accepted  at  the  site  to  16,000  tons  daily;  14,000  tons 
shipped  by  rail  and  the  remaining  2,000  tons  shipped  by  trucks.  The  overall  effect  of 
this  alternative  on  project  impacts  is  also  discussed  in  this  report. 

The  third  alternative,  or  the  Alternate  Road  Alternative,  would  utilize  the  existing  Kaiser 
Road  instead  of  the  existing  Eagle  Mountain  Road,  as  the  route  to  the  site  resulting  in 
an  additional  7.5  miles  of  travel  for  each  truck. 

The  fourth  alternative,  Rail  Access  Only  Alternative,  would  eliminate  the  transport  of 
refuse  to  the  landfill  via  truck.  All  deliveries  to  the  site  would  be  made  by  rail,  and  the 
overall  quantity  of  waste  handled  at  site  on  a  daily  basis  would  be  reduced  by  10 
percent  (from  20,000  tons  per  day  to  18,000  tons  per  day). 

The  fifth  alternative,  or  the  Landfill  on  Kaiser  Land  Only  Alternative,  would  allow  for 
operation  of  the  landfill  in  the  absence  of  implementing  the  proposed  land  exchange 
between  the  BLM  and  Kaiser.  The  proposed  rights-of-way  would  still  be  implemented. 
The  landfill  would  comprise  only  Kaiser-owned  lands  in  and  around  the  East  Pit  for 
landfill  development.  The  landfill  would  accept  a  maximum  of  16,000  tons  per  day  of 
municipal  solid  waste. 

The     sixth     alternative,     or    the     Landfill     Development/No    Townsite     Development 

Alternative,  would  proceed  with  the  development  of  the  landfill  as  described  under  the 
proposed  project  but  the  Townsite  Specific  Plan  would  not  be  approved  and  no 
improvements  would  occur  within  the  existing  Townsite. 

1 . 1     Impact  Assessment  Criteria 

This  section  describes  the  impact  assessment  criteria  utilized  throughout  this  report. 
These  criteria  vary  widely;  in  some  instances,  nationally  recognized  assessment  criteria 
are  available,  while  in  other  cases  criteria  have  been  developed  based  on  discussions 
with  the  local  agency  responsible  for  a  particular  mode  of  transport. 

1.1.1     Rail  Transport  Impact  Assessment  Criteria 

Three  aspects  of  rail  transport  are  assessed  in  this  report:  actual  rail  operations,  delays 
to  vehicles  at  rail/highway  crossings,  and  the  hazard  or  risk  of  conflict  at  rail/highway 
crossings  (safety).  In  all  three  cases,  there  are  no  recognized  objective  criteria  that  are 
nationally  recognized. 

Rail  Operations  Impact  Assessment  Criteria.  Rail  operations  are  strictly  the 
responsibility  of  the  Southern  Pacific  Transportation  Company  (SPTC),  and  rail 
operations  were  addressed  through  direct  discussions  with  the  SPTC  and  the 
California  Public  Utilities  Commission  (PUC).  The  PUC  directed  questions  related  to 
actual  rail  operations  (scheduling,  etc.)  to  the  SPTC.    A  deficient  condition  has  been 
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defined  as  a  situation  where  SPTC  has  indicated  that  a  proposed  schedule  is  not 
feasible. 

Rail  At-grade  Crossing  Delay  Impact  Assessment  Criteria.  An  important  concern  of 
the  public  when  assessing  the  impacts  of  increased  train  traffic  is  the  delay  to 
highway  traffic  when  the  train  crosses  an  at-grade  crossing.  A  detailed  and 
complex  set  of  equations  is  utilized  in  the  report  The  Feasibility  of  Hauling  Solid 
Waste  by  Railroad  from  the  San  Gabriel  Valley  to  Remote  Disposal  Sites  (Southern 
California  Association  of  Governments,  April,  1988).  These  equations  form  the  basis 
of  the  at-grade  delay  analyses  described  in  this  report. 

The  delay  at  an  at-grade  crossing  is  a  function  of  the  time  of  crossing  blockage, 
highway  traffic  volume,  and  the  rate  of  vehicle  queue  discharge  after  the  train  has 
passed.   The  form  of  this  relationship  is: 

Delay  =  TB2*(q/2)*(1-q/d); 

Where: 

Delay  =  Total  minutes  of  vehicle  delay 

Tb  =  The  length  of  time  the  crossing  is  blocked  by  the  train 

q  =  Vehicle  arrival  rate,  vehicles  per  minute 

d  =  Vehicle  departure  rate,  vehicles  per  minute 

The  vehicle  departure  rate  is  a  function  of  the  number  of  traffic  lanes  available  and 
the  percentage  of  trucks  in  the  traffic  stream.  Trucks  are  assumed  to  constitute 
10%  of  the  overall  traffic  stream  during  the  late  night  and  early  morning  hours, 
when  the  unit  trains  are  expected  to  be  traveling  between  the  transfer  stations  and 
Eagle  Mountain.  This  assumption  results  in  a  departure  rate  of  1,520  vehicles  per 
hour  per  lane  following  passage  of  the  trains. 

The  hourly  vehicle  arrival  rate  during  the  proposed  hours  of  operation  is  assumed  to 
equal  4%  of  the  overall  average  daily  traffic.  This  is  conservative,  as  approximately 
20%  of  average  daily  traffic  typically  occurs  during  the  two  peak  hours  of  the  day, 
and  distribution  of  the  remaining  traffic  evenly  over  the  remainder  of  the  day  would 
result  in  3.6  percent  for  each  hour.  Typically,  there  are  several  hours  of  elevated 
traffic  volume  during  the  course  of  the  day,  with  somewhat  lower  volumes  during 
the  proposed  hours  of  operation. 

The  calculation  of  the  length  of  time  during  which  the  crossing  is  blocked  by  the 
train  (blockage  time)  is  somewhat  more  complex.  There  are  two  components  to  be 
calculated,  one  of  which  is  a  constant,  and  one  of  which  is  related  to  the 
characteristics  of  both  the  crossing  and  the  train  itself.  The  constant  component  of 
the  blockage  time  is  based  on  the  lead  and  lag  time  of  the  crossing  closing.  A  lead 
time  of  28  seconds  and  a  lag  time  of  eight  seconds  are  typical,  or  a  total  of  0.603 
minute. 
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The  variable  component  of  the  gate  blockage  time  is  equal  to  the  span  of  time  that 
starts  when  the  front  of  the  train  enters  the  near  side  of  the  intersection  and  ends 
when  the  back  of  the  train  passes  the  point  beyond  the  intersection  that  signals  the 
end  of  the  blockage  to  the  crossing  mechanism.  The  distance  beyond  the 
intersection  is  normally  50  feet,  and  this  value  will  be  used  in  the  subsequent 
calculations.  Algebraically,  the  overall  gate  blockage  time  is: 

Tb  =  .603  +  ((50  +  I  +  w)/v); 

Where: 

I       =  length  of  the  train  in  feet 

w     =  roadway  width  at  the  crossing  in  feet 

v  =  train  speed  in  feet  per  second. 
Train  speeds  were  determined  based  on  SPTC  timetables  for  train  traffic  along  the 
various  segments.  The  width  of  each  roadway  was  either  obtained  from  the 
jurisdiction  responsible  for  the  roadway  in  the  vicinity  of  the  crossing  or  was 
estimated  based  on  the  number  of  lanes  and  assuming  a  typical  lane  width  of 
twelve  feet  per  lane. 

In  addition  to  the  total  delay  incurred  at  each  crossing,  the  number  of  vehicles 
delayed  is  also  of  interest.  Based  on  the  variables  defined  previously,  the  total 
number  of  vehicles  delayed  at  a  crossing  is: 

Vehicles  Delayed  =  Tb  *  q/(1-q/d). 

Once  the  total  delay  and  the  number  of  vehicles  delayed  are  computed,  it  is  quite 
simple  to  calculate  the  average  delay  per  vehicle,  which  will  also  be  used  to 
describe  the  impacts  related  to  the  added  train  traffic. 

The  reports  reviewed  did  not  establish  a  benchmark  criteria  for  delay  related 
deficiencies,  but  discussions  with  the  PUC  resulted  in  their  identifying  locations 
along  the  heavily  utilized  Alameda  Corridor  which  serves  the  Port  of  Los  Angeles  as 
the  only  area  where  problematic  delays  occur  in  this  region.  The  delays  incurred  at 
crossings  along  this  corridor  by  nighttime  operations  of  a  single  refuse  train  under 
existing  conditions  will,  therefore,  serve  as  the  benchmark  for  identifying  deficient 
conditions  on  the  primary  segment  of  the  rail  line.  These  benchmark  delays  are  on 
the  order  of  one  to  three  hours  of  cumulative  delay  (all  vehicles  impacted).  The 
delays  on  the  primary  segment  will  also  be  compared  to  delays  on  other  parts  of  the 
system  studied. 

Rail  Safety  Impact  Assessment  Criteria.  The  most  widely  utilized  measure  of  rail 
safety  at  at-grade  crossings  is  known  as  the  hazard  index.  This  index  is  intended  to 
identify  the  relative  estimated  hazard  among  the  crossings  included  in  the  analysis. 
It  is  not  intended  to  specifically  identify  high  or  low  probability  of  accidents,  nor  is  it 
meant  to  predict  rail/vehicular  traffic  accidents  due  to  the  presence  of  increases  in 
train  activity. 
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The  United  States  Department  of  Transportation  has  funded  considerable  research 
into  the  subject  of  safety  at  at-grade  crossings.  Although  numerous  hazard  indices 
have  been  developed,  a  study  of  eleven  different  indices  of  varying  complexity  (i.e., 
some  included  historic  accident  information,  others  were  based  on  probability 
distribution  formulations,  etc.)  concluded  that  all  of  the  indices  studied  gave 
basically  the  same  rankings  (Bezkorovainy,  Georgy,  and  Holsinger,  Robert  - 
Optimum  Hazard  Index  Formula  for  Railroad  Crossing  Protection  for  Lincoln, 
Nebraska,  1967,  18  pp.).  Furthermore,  the  following  equation  best  fit  the  composite 
arithmetic  average  of  all  the  rankings  as  determined  by  the  eleven  different  hazard 
index  formulae: 


H  =  V  *  T  *  Pt 

Where:  H  =  The  calculated  hazard  index 

V  =  The  average  twenty-four  hour  traffic  volume 

T  =  The  average  twenty-four  hour  train  volume 

Pf  =  The  protection  factor 

The  protection  factor  is  a  function  of  the  type  of  protection  present  at  the  crossing; 
the  applicable  values  of  this  factor  are  presented  in  Table  1 .  The  protection  values 
have  been  developed  based  on  empirical  studies  of  the  effectiveness  of  various 
types  of  warning  devices. 

The  PUC,  which  is  responsible  for  rail  activities  and  safety  in  California,  was 
consulted  regarding  the  identification  of  locations  with  safety  deficiencies.  The 
identification  of  locations  targeted  for  improvements  is  performed  on  the  basis  of 
subjective  rather  than  objective  criteria.  Although  they  often  perform  a  similar 
hazard  index  calculation,  this  is  done  for  informational  purposes  only.  Deficient 
locations  are  identified  through  meetings  involving  the  PUC,  local  agencies,  the 
California  Department  of  Transportation  (Caltrans)  and  the  railroad. 


TABLE  1 

Protection  Factor  Values 

PROTECTION 

PROTECTION 

TYPE 

FACTOR 

Crossbuck 

1.00 

Signs 

1.00 

Wigwag 

0.34 

Flashing  Light 

0.20 

Automatic  Gates 

0.11 
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The  PUC  list  of  locations  targeted  for  improvement  currently  includes  approximately 
600  crossings,  or  7%  of  the  8,700  crossings  in  California.  Based  on  this  fact,  a 
potentially  deficient  condition  will  be  noted  whenever  a  crossing  on  the  primary 
segment  falls  within  the  top  7%  of  the  grade  crossings  studied. 

The  potential  impact  of  the  project  from  a  safety  perspective  has  also  been 
discussed  directly  with  the  PUC.  The  discussion  included  the  need  for  data  for 
crossings  as  far  from  the  site  as  Santa  Barbara  and  San  Diego.  It  was  agreed  that 
the  actual  impact  of  the  project  on  these  crossings  would  be  minimal  relative  to  the 
overall  expected  increase  in  traffic  and  rail  demand  not  associated  with  the  project. 
Grade  crossing  data  for  these  segments  were  reviewed  and  based  on  the  projection 
of  less  than  one  train  of  waste  on  these  two  lines,  it  was  determined  that  no  further 
analysis  was  necessary.    Data  for  all  crossings  was  reviewed  and  analyzed. 

1.1.2    Roadway  Impact  Assessment  Criteria 

Two  types  of  analyses  have  been  conducted  as  part  of  the  roadway  impact 
assessment:  roadway  segment  analysis  and  intersection  operations  analysis.  The 
roadway  segment  analysis  and  the  intersection  operations  analysis  are  both  based  on 
methodologies  presented  in  the  Highway  Capacity  Manual  (Special  Report  209, 
Transportation  Research  Board,  Washington,  D.C.,  1994).  The  Highway  Capacity 
Manual  (HCM)  is  the  most  widely  recognized  standard  for  roadway  impact  analysis  in 
the  nation,  and  provides  analysis  methodologies  explicitly  intended  for  assessing  the 
types  of  conditions  found  in  the  study  area.  All  projected  truck  traffic  has  been  shown 
in  passenger  car  equivalents  (PCCs)  to  accurately  model  the  actual  impacts  of  additional 
truck  traffic  on  the  system. 

Roadway  Segment  Impact  Assessment  Criteria.  The  roadway  segments  serving  the 
proposed  project  site  have  been  analyzed  using  the  analysis  methodology  for  two- 
lane  highways  (Chapter  8),  which  is  defined  simply  as  a  two-lane  roadway  having 
one  lane  for  use  by  traffic  in  either  direction.  The  methodology  can  be  used  to 
determine  the  level  of  service  (LOS)  for  a  segment  of  roadway  based  on  the 
following  characteristics: 

The  traffic  volume 

The  directional  distribution  of  traffic 

The  roadway  lane  and  shoulder  widths 

The  proportion  of  heavy  vehicles  in  the  traffic  flow 

A  maximum  service  flow  rate  is  developed  for  each  individual  segment  based  on  the 
above  characteristics  that  corresponds  to  LOS  A  through  LOS  F,  with  LOS  C  being 
the  normal  limit  of  acceptable  operations  in  non-urbanized  areas.  The  service  flow 
rates  calculated  in  this  fashion  are  compared  to  the  actual  or  projected  traffic 
volume  on  the  segment  to  determine  the  segment's  LOS.  Any  resulting  level  of 
service  worse  than  LOS  C  is  defined  as  a  deficient  condition,  and  a  significant 
impact  occurs  wherever  either  a  deficiency  is  created  by  the  project  or  when  the 
level  of  service  at  a  previously  deficient  location  degrades  (i.e.,  LOS  E  to  LOS  F). 
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Unsignalized  Intersection  Impact  Assessment  Criteria.  Unsignalized  intersection 
operating  conditions  can  also  be  assessed  utilizing  techniques  outlined  in  the  1994 
Highway  Capacity  Manual  (Chapter  10).  A  level  of  service  (LOS)  can  be  determined 
utilizing  the  methodology  outlined  in  the  manual  for  unsignalized  intersections. 
Level  of  service  is  reported  on  a  scale  of  A  to  F,  with  A  representing  excellent 
operating  conditions  and  F  representing  extremely  congested  conditions.  The 
definition  of  a  significant  impact  is  identical  to  the  definition  for  roadway  segments. 

At  unsignalized  intersections  which  are  controlled  by  stop  signs,  a  level  of  service  is 
measured  for  each  traffic  movement  which  is  controlled  by  a  stop  or  yield  sign.  For 
example,  the  minor  street  through  and  left-turn  movements  must  first  stop  and  then 
proceed  only  when  the  major  street  cross  traffic  is  clear.  Levels  of  service  are 
therefore  calculated  for  the  minor  street  movements  based  on  the  availability  of 
gaps  in  major  street  traffic  that  will  allow  minor  street  traffic  to  proceed  through  the 
intersection.  The  major  street  traffic  is  never  forced  to  stop  and  experiences  no 
delay;  therefore  no  level  of  service  calculation  is  required.  The  number  of  gaps  in 
major  street  traffic  not  utilized  by  minor  street  traffic  is  referred  to  as  the  reserve 
capacity.  The  relationship  between  reserve  capacity  and  level  of  service  is 
summarized  in  Table  2. 

1.1.3    Freeway  Segment  Impact  Assessment  Criteria 

Freeway  segment  analysis  is  also  based  on  the  methodology  provided  in  the  CMP.  The 
CMP  provides  key  freeway  monitoring  stations  with  capacity  and  the  1993  traffic 
demand  in  vehicles  per  hour.  For  each  station,  a  demand-to-capacity  (D/C)  ratio  and 
corresponding  LOS,  as  shown  in  Table  3,  is  provided.  As  stated  previously,  the  midday 
peak  hour  was  not  evaluated.  Therefore,  midday  level  of  service  on  the  segment  will 
likely  be  somewhere  between  the  two  directional  extremes  for  the  a.m.  and  p.m.  peak 
hours. 

Calculation  of  LOS  Based  on  D/C  ratios  is  a  surrogate  for  the  speed-based  LOS  used  by 
Caltrans  for  traffic  operational  analysis.  LOS  F(1)  through  F(3)  designations  are 
assigned  where  severely  congested  (less  than  25  mph)  conditions  prevail  for  more  than 
one  hour  converted  to  an  estimate  of  peak  hour  demand  in  the  table  above.  Note  that 
calculated  LOS  F  traffic  demands  may,  therefore,  be  greater  than  the  observed  traffic 
volumes 

Project  impacts  are  calculated  from  incremental  increases  to  D/C  ratios.  The  resulting 
LOS  is  then  derived  by  comparison  to  Table  3. 
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TABLE  2 

Definition  of  Level  of  Service  Interpretation  at  Unsignalized  Intersections 

LEVEL 

OF 
SERVICE 

DESCRIPTION 

INTERSECTION 
AVERAGE 
TOTAL  DELAY 

(sec/veh) 

A 

Excellent  operation.    All  approaches  to  the  intersection  appear 
quite  open,  turning  movements  are  easily  made  and  nearly  all 
drivers  find  freedom  of  operation. 

<5 

B 

Very  good  operation.    Many  drivers  begin  to  feel  somewhat 
restricted  within  platoons  of  vehicles.    This  represents  stable 
flow.    An  approach  to  an  intersection  may  occasionally  be  fully 
utilized  and  traffic  queues  start  to  form. 

>5  and  <10 

C 

Good  operation.    Occasionally  drivers  may  have  to  wait  more 
than  60  seconds  and  back-ups  may  develop  behind  turning 
vehicles.    Most  drivers  feel  somewhat  restricted.    This  level  is 
typically  associated  with  design  practice  for  peak  periods  in  non- 
urbanized  areas. 

>10  and  <20 

D 

Fair  operation.    Cars  are  sometimes  required  to  wait  more  than 
60  seconds  during  short  peaks.   There  are  no  long-standing 
traffic  queues. 

>20<30 

E 

Poor  operation.    Some  long-standing  vehicular  queues  develop  on 
critical  approaches  to  intersections.    Delays  may  be  up  to  several 
minutes. 

30  and  <45 

F 

Forced  flow.    Represents  jammed  conditions.    Back-ups  from 
locations  downstream  or  on  the  cross  street  may  restrict  or 
prevent  movement  of  vehicles  out  of  the  intersection  approach 
lanes;  therefore,  volumes  carried  are  not  predictable. 

>45 

Source:   Highway  Capacity  Manual,  Special  Report  209,  Transportation  Research  Board,  Washington  D.C.,  1994. 

TABLE  3 

Level  of  Service  Interpretation  -  Freeway  Segments 

D1C  RATIO 

LOS 

D/C  RATIO 

LOS 

0.00  -  0.35 

>  0.35  -  0.54 

>  0.54-  0.77 

>  0.77  -  0.93 

>  0.93  -  1.00 

A 
B 
C 

D 

E 

>  1.00-  1.25 

>  1.25  -  1.35 

>  1.35  -  1.45 

>  1.45 

F(0) 
F(1) 
F(2) 
F(3) 

Source:    1 993  Congestion  Management  Program  for  Los  Angeles  County 
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2.     EXISTING  CONDITIONS 


The  existing  conditions  along  the  proposed  rail  and  highway  routes  serving  the  Eagle 
Mountain  landfill  were  assessed  to  provide  a  basis  for  determining  the  impacts  of  the 
proposed  project.  The  conditions  along  the  rail  route  are  discussed  first,  because  of  the 
greater  quantity  of  materials  to  be  shipped  by  rail,  followed  by  the  discussion  of  existing 
highway  conditions. 

2.1     Rail  Route  Existing  Conditions 

The  rail  route  existing  conditions  section  describes  the  characteristics  of  the  rail  lines, 
and  the  routes  that  would  be  traveled  by  trains  between  the  transfer  stations  and  the 
Eagle  Mountain  landfill.  This  section  also  estimates  current  at-grade  crossing  delays 
caused  by  a  train  with  characteristics  similar  to  the  proposed  refuse  unit  trains.  Finally, 
an  existing  conditions  relative  hazard  index  is  developed,  incorporating  the 
characteristics  of  the  at-grade  crossings  and  current  traffic  levels  on  both  the  highway 
and  rail  line  at  each  crossing. 

2. 1 . 1     Rail  Line  Description 

The  rail  lines  serving  the  various  transfer  stations  identified  in  the  introduction  of  this 
report  have  been  broken  down  into  a  total  of  eight  discrete  segments  for  the  purposes 
of  this  analysis.  The  segments  were  identified  based  on  the  locations  of  the  transfer 
stations  along  the  rail  lines  and  key  junction  points  where  trains  would  be  switched  on 
or  off  a  particular  route.  These  segments  are  displayed  in  Figure  4.  The  existing  usage 
and  characteristics  of  the  rail  line  segments  are  discussed  individually,  while  Table  3 
summarizes  the  most  important  characteristics  of  each  segment.  The  characteristics  of 
the  at-grade  crossings  are  discussed  within  the  individual  segment  descriptions,  while 
Appendix  A  contains  a  comprehensive  listing  of  the  existing  conditions  at  all  at-grade 
crossings. 

A  total  of  268  miles  of  rail  line  were  analyzed  during  this  study,  with  231  at-grade 
crossings  identified  along  their  length,  or  an  average  of  one  at-grade  crossing  every  1 .2 
miles.  Data  pertaining  to  rail  and  highway  traffic  volumes  and  crossing  geometric 
conditions  were  obtained  from  a  variety  of  sources,  including  the  Southern  Pacific 
Transportation  Company,  the  California  Public  Utilities  Commission  (PUC),  the  Southern 
California  Association  of  Governments  (SCAG),  Caltrans  and  local  city  traffic  surveys. 
Data  was  obtained  for  over  97%  of  the  crossings.  Average  daily  train  volumes  ranged 
from  2  to  50  trains  per  day,  while  traffic  volumes  on  the  roadways  crossing  these  rail 
lines  at-grade  ranged  from  less  than  1 ,000  vehicles  daily  to  over  43,000  vehicles  daily. 
The  overall  observed  average  is  7,200  vehicles  per  day.  Train  speeds  are  contingent 
on  track  design  and  have  been  obtained  from  the  PUC. 
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SEGMENT  1:  Eagle  Mountain  to  the  Colton  Yard/San  Bernardino  Transfer  Station.  This 
146-mile  segment  is  the  primary  area  of  interest  in  this  study,  as  all  trains  destined  for 
the  Eagle  Mountain  landfill  would  use  this  section  of  rail  line  to  access  the  site.  The 
segment  is  located  in  the  least  populated  part  of  the  study  area,  and  consists  of  52 
miles  of  privately  owned  spur  (the  Eagle  Mountain  Railroad)  and  94  miles  of  rail  line 
owned  by  the  Southern  Pacific  Transportation  Company.  The  Southern  Pacific's  section 
is  part  of  the  Yuma/Alhambra  main  line.  Although  the  segment  is  the  longest  of  those 
studied,  only  31  at-grade  crossings  were  identified  along  its  length.  The  average 
roadway  daily  traffic  volume  was  2,200  vehicles  per  day,  the  lowest  of  all  segments 
studied. 

The  average  distance  between  crossings  is  4.7  miles,  the  highest  of  all  segments 
identified.  Even  when  the  52-mile  private  spur  (which  has  no  at-grade  crossings)  is 
eliminated  from  consideration,  the  average  distance  between  at-grade  crossings  is  still 
over  three  miles.  This  is  nearly  twice  as  high  as  the  next  highest  average  distance 
between  at-grade  crossings  for  the  other  7  segments. 

Daily  train  volumes  along  this  segment  range  from  28  to  50  trains  daily,  with  a  median 
average  of  35  trains.  Train  speeds  on  this  segment  are  fairly  high,  ranging  from  30  to 
60  miles  per  hour  (MPH). 

SEGMENT  2:  Colton  Yard  to  the  Industry  Transfer  Station.  This  segment  is  the  second 
longest  section  under  consideration  in  this  EIS/EIR,  and  it  is  also  a  part  of  the  Southern 
Pacific  Transportation  Company's  (SPTC's)  Yuma/Alhambra  line.  Twenty  at-grade 
crossings  were  identified  along  its  33-mile  length,  or  one  at-grade  crossing  every  1 .6 
miles.  The  average  at-grade  crossing  roadway  volume  on  this  segment  was  8,700 
vehicles  per  day,  significantly  higher  than  the  average  for  the  previous  segment,  and 
slightly  higher  than  the  overall  observed  average  of  7,200  vehicles  per  day. 

This  is  the  second  most  heavily  utilized  rail  line  in  the  study  area,  with  28  to  35  trains 
per  day  using  various  portions  of  this  segment.  Most  refuse  trains  would  also  use  this 
segment  of  rail  line,  although  shipments  from  Irwindale  or  La  Verne  could  travel  an 
alternate  route  to  the  Colton  Yard.  Both  possible  routes  to  and  from  these  two  transfer 
stations  were  assessed  in  the  impact  analysis.  Train  speeds  on  this  segment  are 
consistently  high,  ranging  from  60  to  65  MPH. 

The  roadway  volumes  at  the  at-grade  crossings  along  this  segment  range  from  900 
vehicles  per  day  to  20,000  vehicles  per  day,  with  the  majority  of  crossings  carrying 
between  4,000  and  10,000  vehicles  per  day. 

SEGMENT  3:  Industry  Transfer  Station  to  Bassett  Junction.  This  segment  runs 
approximately  1 1  miles,  from  the  east  end  of  Industry  to  the  west  end  of  Industry,  near 
Vineland  Avenue.  It  is  part  of  the  SPTC's  Yuma/  Alhambra  Line,  which  connects  with 
the  SPTC's  Baldwin  Park  line  at  Bassett  Junction.  Nine  at-grade  crossings  are  located 
along  this  segment,  with  roadway  volumes  ranging  from  less  than  1 ,000  vehicles  per 
day  to  over  28,000  vehicles  per  day.  Daily  vehicular  traffic  volumes  at  the  at-grade 
crossings  averaged  10,100  vehicles  per  day  on  this  rail  segment.   The  average  distance 
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between  crossings  on  this  segment  is  1.2  miles,  somewhat  less  than  the  average 
distance  between  crossings  on  Segments  1  and  2. 

The  average  number  of  daily  trains  along  this  segment  is  very  consistent,  with  28  trains 
per  day  reported  at  each  of  the  at-grade  crossings.  The  train  speed  for  through  traffic 
on  this  segment  of  rail  line  is  60  MPH. 

SEGMENT  4:  Bassett  Junction  to  the  Southern  Pacific's  Los  Angeles  Transportation 
Center.  This  segment,  the  final  part  of  the  Alhambra/Yuma  line  included  in  the  study,  is 
approximately  14  miles  long,  and  terminates  at  the  SPTC's  major  yard  facility  in  East 
Los  Angeles.  This  yard  is  located  just  east  of  the  Los  Angeles  River  channel  and  just 
north  of  the  San  Bernardino  Freeway  (1-10).  There  are  a  total  of  20  grade  crossings  on 
this  segment,  each  of  which  is  located  an  average  of  0.7  mile  apart.  The  daily  volume 
of  train  traffic  is  consistent  along  the  length  of  this  segment,  with  an  average  of  28 
trains  per  day  reported  at  each  of  the  at-grade  crossings.  Train  speeds  begin  to  drop  on 
this  segment,  ranging  from  60  MPH  down  to  20  MPH. 

Roadway  traffic  volumes  at  the  at-grade  crossings  located  along  this  segment  are 
somewhat  higher  than  the  roadway  volumes  previously  discussed.  These  volumes 
range  from  a  low  of  2,000  vehicles  per  day  to  over  30,000  vehicles  per  day  at  several 
crossings.  The  14,100  vehicles  per  day  average  for  at-grade  crossings  along  this 
segment  is  the  highest  of  the  segments  considered  in  this  EIS/EIR. 

SEGMENT  5:  The  Southern  Pacific's  Los  Angeles  Transportation  Center  to  the  Northern 
Orange  County  Transfer  Station.  This  segment  is  21  miles  long  and  is  comprised  of 
pieces  of  the  SPTC's  San  Pedro  and  Santa  Ana  lines.  The  total  of  50  at-grade  crossings 
identified  result  in  an  average  of  only  0.4  mile  between  crossings,  the  lowest  of  all 
segments  studied.  The  roadway  traffic  volumes  at  the  at-grade  crossings  are  also 
relatively  high,  ranging  from  less  than  1 ,000  vehicles  per  day  to  over  43,000  vehicles 
per  day,  the  highest  volume  of  roadway  traffic  in  the  study  area.  The  average  at-grade 
crossing  vehicular  volume  on  this  segment  is  1 2,900  vehicles  per  day,  second  highest 
of  the  segments  studied. 

Train  speeds  along  this  segment  are  generally  low,  ranging  from  just  10  miles  per  hour 
at  the  north  end  of  the  segment  to  a  high  of  20  miles  per  hour  at  the  southern  end  of 
the  segment.  The  average  daily  number  of  trains  ranges  from  4  to  30  trains  per  day, 
with  most  crossings  experiencing  10  to  12  train  crossings  per  day. 

Only  trains  to  and  from  the  northern  Orange  County  transfer  station  would  utilize  this 
segment.  The  last  at-grade  crossing  included  on  the  segment  is  at  Stanton  Avenue  in 
Buena  Park.  The  next  at-grade  crossing  on  the  Santa  Ana  line  is  at  Loara  Street  in 
Anaheim,  a  distance  of  4.5  miles. 

SEGMENT  6:  The  Colton  Yard  to  the  La  Verne  Transfer  Station.  There  are  a  total  of  74 
at-grade  crossings  along  this  30-mile  length  of  rail  line,  or  one  crossing  every  0.4  mile. 
The  average  vehicular  traffic  volume  for  at-grade  crossings  along  this  segment  is  3,700 
vehicles  per  day,  well  below  the  overall  observed  average  of  7,200  vehicles  per  day. 
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The  number  of  trains  traversing  this  segment  is  among  the  lowest  in  the  area  under 
review.  Between  2  and  28  trains  per  day  traverse  the  various  at-grade  crossings  along 
this  segment,  with  only  two  trains  per  day  at  most  crossings.  Train  speeds  are  only  10 
MPH  on  this  segment. 

SEGMENT  7:  The  La  Verne  Transfer  Station  to  the  irwindale  Transfer  Station.  This 
segment  of  rail  line  is  only  9  miles  long,  and  could  be  used  by  shipments  from  the 
Irwindale  transfer  station  (eastbound)  or  the  La  Verne  transfer  station  (westbound).  The 
traffic  volumes  at  the  at-grade  crossings  on  this  segment  are  again  lower  than  the 
overall  study  area  average.  The  average  along  this  segment  is  3,000  vehicles  per  day, 
lower  than  any  other  segment  except  Segment  1 . 

There  are  a  total  of  19  crossings  along  this  9-mile  long  segment  of  railroad,  or  an 
average  of  two  at-grade  crossings  per  mile  along  this  segment,  ranking  third  among  the 
segments  analyzed.  Train  traffic  along  this  segment  is  very  consistent,  with  an  average 
of  four  trains  per  day  reported  at  each  of  the  at-grade  crossings.  Travel  speeds  on  this 
segment  of  rail  line  are  again  10  MPH. 

SEGMENT  8:  The  Irwindale  Transfer  Station  to  Bassett  Junction.  This  segment,  which 
is  only  4.5  miles  in  length,  connects  the  Baldwin  Park  line  of  the  SPTC's  rail  network  to 
the  Alhambra/Yuma  line.  Use  of  this  segment  would  be  similar  to  the  usage  described 
for  Segments  6  and  7,  with  shipments  possible  from  either  the  Irwindale  Transfer 
Station  or  the  La  Verne  Transfer  Station. 

The  average  traffic  volume  at  the  8  at-grade  crossings  along  this  segment  is  7,600 
vehicles  per  day,  slightly  higher  than  the  overall  study  area  average  of  7,200  vehicles 
per  day.  The  at-grade  crossings  are  an  average  of  0.6  mile  apart,  approximately  half 
the  average  distance  of  the  segments  discussed  in  this  EIS/EIR.  Train  traffic  along  this 
segment  averages  four  trains  per  day.  Train  speed  along  this  segment  is  limited  to  20 
MPH  along  the  entire  4.5-mile  long  segment. 

Existing  At-grade  Crossing  Delays.  Under  existing  conditions,  most  crossings  would 
experience  relatively  low  delays  during  the  passage  of  a  refuse  train.  The 
description  of  delays  here  and  in  the  impact  analysis  focuses  on  the  at-grade 
crossings  located  along  the  primary  study  segment  (Segment  1),  and  includes  all 
locations  along  other  segments  where  a  total  of  at  least  one-half  hour  of  vehicle 
delay  would  occur  under  existing  conditions  during  the  passage  of  a  typical  refuse 
train.  This  is  the  equivalent  of  the  delay  at  a  minor  signalized  intersection,  serving 
1,000  vehicles  during  a  single  peak  hour,  operating  at  LOS  A  (excellent  operating 
conditions),  with  only  two  seconds  of  delay  to  each  vehicle.  On  rail  segments 
where  this  criteria  was  not  met,  a  minimum  of  the  two  highest  delay  locations  has 
been  included  in  the  analysis. 

Along  the  primary  segment,  the  total  delay  caused  by  the  passage  of  a  single  train 
with  the  proposed  configuration  of  the  unit  trains  traveling  to  the  site  is  270.16 
minutes  (or  4.50  vehicle-hour).    The  maximum  total  delay  at  a  single  crossing  is 
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approximately  15.4  minutes  at  Dillon  Road  in  Indio  in  Segment  1.  In  general,  per 
vehicle  delays  would  typically  be  on  the  order  of  less  than  one  minute  for  each 
vehicle. 

Total  delays  at  crossings  along  other  segments  range  as  high  as  516  minutes 
(Slauson  Avenue  on  Segment  5),  where  a  total  of  more  than  170  vehicles  would  be 
delayed  by  the  passage  of  a  single  unit  train  (i.e.,  a  train  with  an  average  length  of 
8,000  feet)  and  cause  an  average  delay  of  3.05  minutes  to  each  vehicle  affected 
by  the  train's  passage.  Although  the  Slauson  Avenue  crossing  is  not  the  highest 
volume  crossing  in  the  study  area,  a  combination  of  low  train  speeds  and  fairly  high 
traffic  volumes  (i.e.,  average  daily  traffic  at  this  crossing  is  30,400)  results  in  the 
highest  overall  delay  of  any  crossing  in  the  study  area.  Based  on  this  existing 
conditions  analysis,  a  total  of  231  crossings  will  be  analyzed  in  the  impact  section 
of  this  report.  This  represents  all  31  crossings  along  the  primary  segment  and  200 
locations  along  other  segments  within  the  study  area. 

Rail  Line  Existing  Conditions  Relative  Hazard  Index.  A  relative  hazard  index  has 
been  calculated  for  each  of  the  at-grade  crossings  on  the  primary  rail  segment  and 
all  secondary  rail  segment  crossings  included  in  the  delay  analysis;  these  locations 
are  also  likely  to  involve  the  greatest  number  of  conflicts  between  trains  and 
vehicular  traffic. 

The  actual  values  of  the  calculated  hazard  indices  for  existing  conditions  range  from 
300  to  170,238.  The  maximum  value  of  the  hazard  index  occurs  at  Slauson 
Avenue,  on  Segment  5.  The  type  of  protection  at  this  location  is  warning  signage, 
and  an  average  of  28  trains  and  30,400  vehicles  per  day  use  this  crossing. 

The  highest  hazard  index  value  on  Segment  1  is  at  Dillon  Road  in  Indio  (H  = 
33,712).  The  second  highest  hazard  index  value  in  Riverside  County  is  at  22nd 
Street  in  Banning  (H  =  32,950).  The  existing  protection  at  these  crossings  is  gate 
protection,  which  is  the  safest  form  of  protection  at  an  at-grade  crossing.  For 
comparative  purposes,  the  highest  calculated  hazard  index  in  San  Bernardino 
County  is  at  Euclid  Avenue  (H  =  120,634)  with  Milliken  Avenue  (H  =  57,025) 
second.   Again,  both  crossings  are  gate  protected. 

The  highest  calculated  hazard  index  at  a  location  in  Riverside  County  not  protected 
by  gates  is  at  50th  Avenue  in  the  City  of  Coachella  (H  =  12,020).  This  location 
currently  uses  flashing  lights  for  protection.  For  San  Bernardino  County,  all  railroad 
crossings  are  either  grade  separated  or  gate  protected. 


2.2    Truck  Route  Existing  Conditions 

The  section  discusses  the  highway  network  that  would  be  used  to  access  the  landfill. 
Existing  roadway  geometries  are  described,  with  particular  attention  to  truck  related 
characteristics,  such  as  tight-turning  and  narrow-width  lane.    This  section  also  presents 
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LOS  definitions  for  signalized  and  unsignalized  intersections,  describes  existing  traffic 
volumes  in  the  vicinity  of  the  Project  site,  and  analyzes  current  peak  hour  operating 
conditions.  The  peak  hour  is  defined  as  the  60-minute  period  during  the  day  when 
traffic  volume  is  greatest. 


2.3      Existing  Geometries  and  Traffic  Volumes 

As  previously  mentioned,  truck  traffic  to  the  site  will  be  generated  from  a  variety  of 
areas.  The  1-10  Freeway  is  the  first  route  where  all  truck  trips  to  the  site  will  converge, 
and,  therefore,  is  one  major  focus  of  the  analysis.  The  other  key  routes  included  in  the 
truck  impact  study  are  Eagle  Mountain  Road,  Kaiser  Road,  Desert  Center/Rice  Road  and 
Ragsdale  Road.  A  description  of  the  physical  and  operational  characteristics  of  each 
route  follows.  Figure  5  displays  Average  Daily  Traffic  (ADT)  volumes  on  each  facility. 
Figure  6  shows  existing  peak  hour  traffic  volumes.  These  counts  were  taken  during  the 
month  of  August  1995,  except  for  the  freeway  volumes,  which  were  counted  by 
Caltrans  in  1994.  In  addition,  vehicle  classification  counts  were  taken  on  Eagle 
Mountain  Road  and  Desert  Center/Rice  Road  to  determine  the  number  and  percentage 
of  vehicles  that  use  these  two  facilities.  For  the  purpose  of  this  EIS/EIR,  the  minimum 
criterion  to  be  considered  as  truck  traffic  is  for  a  vehicle  to  be  equal  to  or  greater  than  a 
two-axle,  six-tire  classification. 

Turning  movement  counts  were  conducted  during  the  hours  of  7  a.m.  to  9  a.m.  and  4 
p.m.  to  6  p.m.  on  Tuesday,  August  1,  1995,  at  the  following  locations: 

•  Desert  Center/Rice  Road/Interstate  10  Eastbound  Ramps 

•  Desert  Center/Rice  Road/Interstate  10  Westbound  Ramps 

•  Eagle  Mountain  Road/Interstate  10  Eastbound  Ramps 

•  Eagle  Mountain  Road/Interstate  10  Westbound  Ramps 

•  Eagle  Mountain  Road/Ragsdale  Road 

The  traffic  counts  are  included  in  Appendix  B. 

Interstate  10  Freeway.  This  freeway  facility  extends  from  the  Los  Angeles  area 
through  a  portion  of  San  Bernardino  County  into  Riverside  County.  It  passes  the  vicinity 
of  the  Project  site  approximately  50  miles  west  of  Blythe,  60  miles  east  of  Indio,  and 
approximately  1 1  miles  south  of  the  Eagle  Mountain  landfill  site.  It  is  the  major  access 
route  for  all  automobile  and  truck  traffic  originating  at,  or  destined  for,  the  project  site. 
Access  to  the  Eagle  Mountain/Desert  Center  area  is  provided  via  two  full-diamond 
interchanges  (i.e.,  on  and  off  ramps  in  both  the  eastbound  and  westbound  directions) 
with  Eagle  Mountain  Road  and  Desert  Center  Rice  Road.  Near  the  site,  Interstate  10 
has  two  lanes  in  each  direction,  and  carries  an  average  daily  traffic  volume  of  16,000 
vehicles,  with  a  peak  hour  volume  of  115  vehicles  (Caltrans  1994  Traffic  Volume 
Census). 
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Eagle  Mountain  Road.  As  currently  proposed,  Eagle  Mountain  Road  would  be  the  main 
surface  roadway  access  route  for  truck  traffic  between  1-10  and  the  Project  site.  The 
road  runs  from  south  of  Interstate  10  to  Kaiser  Truck  Road  and  the  Eagle  Mountain 
Aqueduct  station  located  approximately  seven  miles  north  of  the  freeway.  A  full- 
diamond  interchange  (i.e.,  on  and  off  ramps  in  both  the  eastbound  and  westbound 
directions)  is  provided  at  Interstate  10.  Eagle  Mountain  Road  is  not  a  through  road 
south  of  the  freeway.  Under  the  freeway  overcrossing,  it  carries  one  lane  in  each 
direction  within  a  40-foot  curb-to-curb  cross  section.  North  of  the  westbound  ramps,  it 
narrows  to  32  feet,  curb-to-curb.  Ragsdale  Road  intersects  Eagle  Mountain  Road  in  a 
"T"  intersection  immediately  north  of  the  westbound  freeway  ramps.  The  existing 
traffic  volumes  on  Eagle  Mountain  Road  and  the  freeway  interchange  are  very  low 
because  the  roadway  primarily  serves  only  traffic  related  to  the  operation  and 
maintenance  of  the  Colorado  River  Aqueduct.  The  average  daily  traffic  volume  on  Eagle 
Mountain  Road  north  of  the  freeway  ramps  is  82  vehicles,  while  north  of  Ragsdale  Road 
it  drops  to  32  vehicles. 
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Kaiser  Road/Desert  Center/Rice  Road  Interchange.  Kaiser  Road  runs  from  north  of  the 
freeway  north  to  the  proposed  Project  site  approximately  eleven  miles  from  the 
freeway.  Kaiser  Road  intersects  Desert  Center/Rice  Road  north  of  the  freeway.  Access 
to  Kaiser  Road  from  the  freeway  is  provided  by  the  Desert  Center/Rice  Road 
interchange.  Under  the  freeway  overcrossing,  the  roadway  is  40  feet  wide 
curb-to-curb.  The  average  daily  traffic  volumes  at  the  interchange  and  on  Kaiser  Road 
are  considerably  higher  than  Eagle  Mountain  Road  because  of  traffic  related  to  the 
services  in  Desert  Center,  the  residential  population  of  Lake  Tamarisk  (approximately 
550  people)  and  Desert  Center  (approximately  280  people),  the  operations  at  the  Eagle 
Mountain  site,  and  the  existing  school  operations.  Between  Ragsdale  Road  and  the 
freeway,  Desert  Center  Rice  Road  carries  2,514  vehicles  per  day.  Between  Desert 
Center  Rice  Road  and  Lake  Tamarisk  Drive,  Kaiser  Road  carries  424  vehicles  per  day; 
and  north  of  Lake  Tamarisk  Drive  it  carries  286  vehicles  per  day. 

Ragsdale  Road.  Ragsdale  Road  is  a  short,  approximately  3-mile,  two-lane  roadway 
which  connects  Eagle  Mountain  Road  with  Kaiser  Road.  It  runs  immediately  north  of 
and  parallel  to  the  freeway.  It  is  36  feet  wide,  except  at  several  bridges  where  it 
narrows  to  24  feet.    It  has  an  ADT  of  approximately  75  vehicles  per  day. 


2.4    Existing  Roadway  Segment  Operations 

Level  of  service  calculations  have  been  performed  for  the  following  roadway  segments: 

Eagle  Mountain  Road  north  of  Ragsdale  Road 
Kaiser  Road  north  of  Desert  Center  Rice  Road 
Kaiser  Road  north  of  Lake  Tamarisk  Drive 

The  results  of  this  analysis  are  summarized  in  Table  5,  and  indicate  that  acceptable 
operations  exist  on  all  of  these  roadway  segments.  LOS  definitions  for  roadway 
segments  are  summarized  in  the  Table  6. 


TABLE  5 

1995  Existing  Conditions  -  Roadway  Segment  LOS  Analysis  Summary 

SEGMENT 

PEAK  HOUR 
VOLUME 

LOS 

Eagle  Mountain  Road  n/o  Ragsdale  Road 

12 
(5:45  -6:45  AM) 

A 

Kaiser  Road  n/o  Desert  Center  Rice 
Road 

51 
(1:00-2:00  PM) 

A 

Kaiser  Road  n/o  Lake  Tamarisk  Drive 

49 
(4:00  -  5:00  PM) 

A 
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TABLE    6 

Level  of  Service  Definitions  for  Roadway  Segments 

LEVEL  OF 
SERVICE 

TRAFFIC  FLOW  CHARACTERISTICS 

A 

Average  daily  per  vehicle  ranges  between  0  and  10  seconds.  Nearly 
all  drivers  find  freedom  of  operation.  Very  seldom  is  there  more  than 
one  vehicle  in  the  queue. 

B 

Average  delay  per  vehicle  ranges  between  10  and  20  seconds.  Some 
drivers  begin  to  consider  the  delay  an  inconvenience.  Occasionally 
there  is  more  than  one  vehicle  in  the  queue. 

C 

Average  daily  per  vehicle  ranges  between  20  and  30  seconds.  Many 
times  there  is  more  than  one  vehicle  in  the  queue,  and  most  drivers 
feel  restricted,  but  not  objectionably  so. 

D 

Average  delay  per  vehicle  ranges  between  30  and  40  seconds.  Often 
there  is  more  than  one  vehicle  in  the  queue,  and  drivers  feel  quite 
restricted. 

E 

This  represents  a  condition  in  which  the  demand  is  near  or  equal  to 
the  probable  maximum  number  of  vehicles  that  can  be  accommodated 
by  the  movement.  Average  delay  per  vehicle  ranges  between  40  and 
60  seconds.  There  is  almost  always  more  than  one  vehicle  in  the 
queue,  and  drivers  find  the  delays  to  be  approaching  intolerable  levels. 

IX. 

Represents    an    intersection    failure    condition    that    is    caused    by 
geometric  and/or  operational  constraints  external  to  the  intersection. 
In  this  situation,  traffic  flows  are  forced. 
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2.5    Existing  Intersection  Operations 

The  intersections  most  likely  to  be  impacted  by  truck  and  automobile  traffic  related  to 
the  project  are  Eagle  Mountain  Road/Ragsdale  Road,  Eagle  Mountain  Road/Interstate  10 
interchange  and  Desert  Center  Rice  Road/Interstate  10  interchange.  These  are  the 
intersection  locations  which  will  experience  the  greatest  increase  in  traffic  volume  due 
to  the  project,  and  they  have  been  analyzed  to  determine  existing  and  forecast  future 
operating  conditions. 

The  level  of  service  analysis  for  the  interchanges  of  Interstate  10  with  Eagle  Mountain 
Road  and  Desert  Center  Rice  Road  indicates  that  LOS  A  (excellent)  conditions  exist  for 
all  movements  during  the  peak  hour.  The  intersection  of  Eagle  Mountain  Road/Ragsdale 
Road  is  also  operating  at  LOS  A.  Table  7  shows  the  1995  existing  LOS  summary  at  the 
five  subject  locations.  LOS  definitions  for  signalized  intersections  are  summarized  in 
Table  8.  Traffic  operations  analysis  worksheets  are  included  in  Appendix  C. 


TABLE  7 

1 995  Existing  Conditions  Intersection  LOS  Analysis  Summary 

INT# 

IISITERSECTION 

AM  PEAK 
DELAY              LOS 

PM  PEAK 
DELAY              LOS 

1 

Eagle  Mountain  Road/1-10  EB 
Ramps 

3.3                         A 

2.7                          A 

2 

Eagle  Mountain  Road/1-10  WB 
Ramps 

0.3                         A 

1.0                          A 

3 

Eagle  Mountain  Road/Ragsdale 
Road 

2.4                        A 

1.1                          A 

4 

Desert  Ctr/Rice  Road/1-10  EB 
Ramps 

3.2                         A 

3.1                          A 

5 

Desert  Ctr/Rice  Road/1-10  WB 
Ramps 

0.6                         A 

0.6                          A 
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TABLE  8 

Level  of  Service  Definitions  for  Signalized  Intersections 

LEVEL  OF 
SERVICE 

TRAFFIC  FLOW  CHARACTERISTICS 

A 

Very  low  average  stopped  delay,  less  than  5  seconds  per  vehicle.  This  occurs 
when  progression  is  extremely  favorable  and  most  vehicles  arrive  during  the 
green  phase.  Most  vehicles  do  not  stop  at  all.  Short  cycle  lengths  may  also 
contribute  to  low  delay. 

B 

Average  stop  delay  is  in  the  range  of  5.1  to  15.0  seconds  per  vehicle.  This 
generally  occurs  with  good  progression  and/or  short  cycle  lengths.  More 
vehicles  stop  than  for  LOS  A,  causing  higher  levels  of  average  delay. 

C 

Average  stopped  delay  is  in  the  range  of  15.1   to  25.0  seconds  per  vehicle. 
These  higher  delays  may  result  from  fair  progression  and/or  longer  cycle  lengths. 
Individual  cycle  failures  may  begin  to  appear  in  this  level.     The  number  of 
vehicles  stopping  is  significant  at  this  level,  although  many  still  pass  through  the 
intersection  without  stopping. 

D 

Average  stopped  delays  are  in  the  range  of  25.1  to  40.0  seconds  per  vehicle. 
The  influence  of  congestion  becomes  more  noticeable.    Longer  delays  may  result 
from  some  combination  of  unfavorable  progression,  long  cycle  length,  or  high 
volume/capacity  ratios.    Many  vehicles  stop  and  the  proportion  of  vehicles  not 
stopping  declines.    Individual  cycle  failures  are  noticeable. 

E 

Average  stopped  delays  are  in  the  range  of  40.1  to  60.0  seconds  per  vehicle. 
This  is  considered  to  be  the  limit  of  acceptable  delay.    These  high  delay  values 
generally  indicate  poor  progression,  long  cycle  lengths,  and  high  volume/capacity 
ratios.    Individual  cycle  failures  are  frequent  occurrences. 

F 

Average  stop  delay  is  in  excess  of  60  seconds  per  vehicle.  This  is  considered  to 
be  unacceptable  to  most  drivers.  This  condition  often  occurs  with 
oversaturation.  It  may  also  occur  at  high  volume/capacity  ratios  below  1 .00 
with  many  individual  cycle  failures.  Poor  progression  and  long  cycle  lengths  may 
be  major  contributing  causes  to  such  high  delay  levels. 

Note:      A  signal  cycle  failure  is  considered  to  occur  when  one  or  more  vehicles  are  forced  to  wait 
through  more  than  one  green  signal  indication  for  a  particular  approach. 

f 
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3.     FUTURE  YEAR  NO-BUILD  CONDITIONS 


The  proposed  landfill  is  not  expected  to  operate  at  capacity  until  the  25th  year  of 
operation.  This  section  of  the  report  forecasts  changes  in  existing  conditions  within  the 
study  area  between  now  the  years  2000,  2005  and  2010  which  will  allow  comparison 
of  conditions  related  to  the  transportation  infrastructure  both  with  and  without  the 
project.   The  estimation  of  project  impacts  will  then  be  based  on  this  comparison. 


3.1     Future  Conditions  Related  to  Rail  Transport 

Rail  line  usage  tends  to  change  more  slowly  than  highway  usage,  and  significant 
changes  in  the  amount  and  composition  of  rail  traffic  are  not  expected  over  the  next 
five  years.  Continued  growth  in  the  southern  California  region  is  expected  to  result  in 
increased  traffic  volumes  at  the  at-grade  crossings  within  the  study  area.  The  large 
region  encompassed  by  the  study  area  requires  a  generalized  approach  to  estimating 
traffic  growth  within  the  study  area. 

3.1.1  Projection  of  Background  Traffic  Volumes 

The  Southern  California  Association  of  Governments  (SCAG)  periodically  publishes 
projections  of  expected  changes  in  the  socioeconomic  characteristics  (i.e.,  population 
and  employment)  contributing  to  changing  travel  demand  within  the  various  parts  of  the 
region.  SCAG's  1994  Regional  Comprehensive  Plan  specifically  addresses  growth  in 
travel  demand  through  the  year  2015  for  15  individual  subregions  and  six  counties 
within  SCAG's  jurisdiction  in  the  State  of  California. 

Table  9  illustrates  the  projected  annual  traffic  growth  rates  within  California  for  key 
time  periods,  based  on  the  population  projections  from  SCAG.  Annual  growth  between 
1996  and  2005  was  interpolated  from  growth  rates  for  1990-2000  and  2000-2010. 

The  growth  rates  determined  here  are  then  used  to  inflate  the  1994  traffic  volumes  at 
the  individual  rail  crossings  to  the  years  1996  and  finally  2010.  This  process  can  be 
seen  by  comparing  vehicle  volumes  at  specific  rail  crossings  for  1994,  1996  and  2010 
in  Appendix  B. 

3.1.2  Projection  of  Background  Train  Volumes 

Existing  1994  rail  transportation  volumes  were  obtained  through  interviews  with 
representatives  of  the  rail  transportation  companies  and  from  reviews  of  Amtrak  and 
Metrolink  schedules.  Projections  of  1996  and  2005  background  rail  volumes  were 
performed  by  R.  L.  Banks  and  Associates  and  were  based  primarily  on  the  February  10, 
1992  "Southern  California  Accelerated  Rail  Electrification  Program"  (Electrification 
report)   draft   report  prepared   for  the   Southern   California   Regional    Rail   Authority. 
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Information  supplied  in  the  Electrification  report  was  adjusted  to  reflect  comments 
obtained  through  interviews  with  representatives  of  the  rail  transportation  companies. 


TABLE  9 

Study  Area  Traffic  Growth  Rate  Summary 

AVERAGE 

ANNUAL 

POPULATION 

GROWTH 

SCAG  COUNTY/ 

1990- 

1996^ 

SEGMENT 

SUBREGION 

1990 

2000 

2010 

1996"' 

2005,2) 

1,  Riverside 

Riverside 

1,170,000 

1,851,000 

2,556,000 

4.7% 

3.3% 

1,  San  Bernardino 

San  Bernardino 

1,418,000 

1,904,000 

2,469,000 

3.0% 

2.6% 

2,  San  Bernardino 

San  Bernardino 

1,418,000 

1,904,000 

2,469,000 

3.0% 

2.6% 

2,  Los  Angeles 

Los  Angeles 

8,860,000 

9,950,000 

11,286,000 

1.2% 

1.3% 

3,  All 

Los  Angeles 

8,860,000 

9,950,000 

11,286,000 

1.2% 

1.3% 

4,  All 

Los  Angeles 

8,860,000 

9,950,000 

11,286,000 

1.2% 

1.3% 

5,  All 

Los  Angeles 

8,860,000 

9,950,000 

11,286,000 

1.2% 

1.3% 

6,  All 

Los  Angeles 

8,860,000 

9,950,000 

11,286,000 

1.2% 

1.3% 

7,  All 

Los  Angeles 

8,860,000 

9,950,000 

11,286,000 

1.2% 

1.3% 

8,  All 

Los  Angeles 

8,860,000 

9,950,000 

11,286,000 

1.2% 

1.3% 

"'This  column  is  used  to  project  growth  to  the  intern 
used  to  determine  this  rate. 

lediate  year  of  1  996.    Population  projections  for  1990  and  2000 

were 

(2,This  column  is  used  to  project  growth  from  1 996  1 
columns  to  arrive  at  1996  and  2005  population  | 
1996  to  2005. 

o  2005.   This  rate  was  determined  through  interpol; 
projections  and  calculate  a  percentage  growth  rate  o 

ition  of  all  thr 
r  factor  to  go 

ee 

from 

Source:    SCAG's  1994  Growth  Management  Chapte 

r  from  the  Regional  Comprehensive 

Plan. 
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3.1.3  At  Grade  Crossing  Delays 

Background  delays  to  individual  at-grade  crossings  and  segments  have  been  calculated 
for  all  rail  segments  and  are  included  in  Appendix  B.  These  calculations  are  summarized 
on  a  segment  basis. 

3.1.4  Relative  Hazard  Index 

Background  relative  hazard  indices  have  been  calculated  for  all  rail  segments  and  are 
included  in  the  Appendix.  These  calculations  are  summarized  in  Appendix  B  by 
individual  crossings  and  segments.  Note  that  for  a  given  train  and  traffic  volume,  a 
lower  level  of  protection  at  any  given  at-grade  crossing  yields  a  higher  relative  hazard 
index  and  a  higher  level  of  protection  yields  a  lower  relative  hazard  index.  Higher  traffic 
and  train  volumes  yield  higher  relative  hazard  indices. 

3.1.5  Future  No-Build  Delays  to  Highway  Vehicles  at  At-Grade  Crossings 

The  projected  increases  in  traffic  volumes  within  the  study  area  will  result  in  somewhat 
increased  delays  to  vehicles  when  a  train  crosses  any  of  the  at-grade  crossings  located 
within  the  study  area. 

For  year  2000  conditions,  overall  delays  related  to  the  passage  of  a  single  train  of  the 
same  length  as  the  proposed  unit  trains  traveling  to  Eagle  Mountain  would  result  in  a 
total  of  1 53.8  minutes  (2.56  vehicle-hours)  of  delay  along  the  primary  analysis 
segment,  an  increase  of  nearly  20%  when  compared  to  the  estimate  for  existing 
conditions.  The  maximum  number  of  vehicles  affected  at  any  one  crossing  on  the 
primary  segment  would  also  increase  under  future  no-build  conditions.  A  total  of  25 
vehicles  would  be  delayed  at  the  Dillon  Road  crossing  in  Indio;  whereas,  only  20 
vehicles  would  be  affected  under  existing  conditions.  This  is  a  25%  increase  when 
compared  to  existing  conditions. 

Growth  in  the  more  urbanized  regions  of  the  study  area  results  in  increases  in  delay 
along  the  other  rail  segments  studied.  The  increase  in  delay  at  a  single  crossing  along 
the  other  secondary  analysis  segments  would  range  from  one  to  twenty  percent 
between  1995  and  2000.  At  Slauson  Avenue  (Segment  5)  the  total  delay  increase  was 
1.5%  (from  520.07  minutes  to  527.71  minutes).  The  number  of  vehicles  delayed, 
however,  would  rise  30%,  from  977  vehicles  to  over  1300  vehicles. 

In  the  year  2005,  total  delay  along  the  primary  segment  will  increase  to  284.6  minutes 
(4.74  vehicle-hours,  an  increase  of  85%  over  the  five  year  period).  The  total  delay  to 
vehicles  at  the  Dillon  Road  at-grade  crossing  would  rise  from  18.15  minutes  to  31.34 
minutes  (an  increase  of  72.6%  over  the  five  year  period).  The  number  of  vehicles 
delayed  from  rise  from  24.6  vehicles  to  69  vehicles. 
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For  the  year  2010,    the  total  delay  along  the  primary  segment  will  increase  to  305.6  £ 

minutes  (5.09  vehicle-hours).  This  represents  an  increase  of  7%  over  the  five  year 
period.  Likewise,  the  total  delay  to  vehicles  at  the  Dillon  Road  at-grade  crossing  would 
rise  to  33.19  minutes  affecting  81  vehicles.  These  values  represent  a  6%  increase  in 
delay  and  a  17%  increase  in  number  of  vehicles  delayed  at  the  Dillon  Road  crossing. 

3.1.6     Rail  Line  Future  No-Build  Condition  Hazard  Index 

The  increased  traffic  volumes  at  study  area  at-grade  crossings  also  affect  the  at-grade 
crossing  hazard  indices.  The  recalculated  hazard  indices  range  from  1  (H  =  1.1 3  for 
Hammond  Road  in  Riverside  County  along  the  primary  segment)  to  178,558  (Slauson 
Avenue  in  Segment  5)  in  2000.  The  highest  values  are  again  projected  for  at-grade 
crossings  located  within  the  heavily  urbanized  western  regions  of  the  study  area. 

Dillon  Road  is  again  the  highest  hazard  location  along  the  primary  segment,  with  a 
calculated  hazard  index  value,  H  =  40,51 1,  a  twenty  percent  increase  over  the  existing 
condition  hazard  index  (H  =  33,712)  at  this  location.  This  location  has  moved  from  the 
37th  highest  hazard  among  locations  studied  to  the  31st  highest  overall  ranking.  This  is 
a  result  of  the  faster  growth  in  this  area  when  compared  to  the  locations  it  surpassed, 
which  are  located  in  Los  Angeles  County. 

Second  highest  hazard  index  location  along  the  primary  segment  is  22nd  Street  (H  = 
39,595)   representing   an   increase   of      20%   from   the   existing   hazard   index   (H    =  _ 

32,950).  f- 

The  highest  hazard  location  in  Riverside  County  not  protected  by  gates  is  still  50th 
Avenue  in  Coachella,  where  the  estimated  future  no-build  condition  hazard  index  is 
estimated  to  be  approximately  14,445.  This  value  places  50th  Avenue  in  the  47th  rank 
overall.  The  future  conditions  without  the  project  at-grade  crossing  analysis  is 
contained  in  Appendix  D. 

In  the  year  2005,  the  highest  hazard  index  along  Segment  1  is  Dillon  Road  with  an 
increase  of  97%  to  80,165,  based  on  a  137%  increase  in  ADT  in  the  five  year  period. 
Other  segments  which  have  high  indices  on  the  primary  segment  include  22nd  Street 
and  Airport  Boulevard.  In  the  San  Bernardino  County,  Euclid  Avenue  (H  =  272,928), 
Milliken  Avenue  (H  =  129,016)  and  Vineyard  Avenue  (H  =  111,647)  are  the  three 
highest  ranking  grade  crossings.  In  Los  Angeles,  Slauson  Avenue  tops  the  ranks  with 
H=  360,153,  an  increase  of  101%  (from  H  =  178,558  in  the  year  2000). 

Dillon  Road  still  tops  the  list  of  highest  hazard  index  along  Segment  1  for  the  year  2010 
with  H  =  87,154  (representing  an  increase  of  115%  from  year  2005).  For  San 
Bernardino  County,  Euclid  Avenue  effected  an  increase  to  H  =  311,869  (representing 
an  increase  of  14%)  with  Airport  Road  ranking  second  (H  =  147,424,  also  representing 
an  increase  of  14%).  Slauson  Avenue  in  Los  Angeles  effected  an  increase  of  22% 
(from  H  =  360,153  to  H  =  440,109).  The  impacts  associated  with  these  locations  are 
not  project  related  and  require  no  mitigation  by  the  project.  ^ 
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3.2    Future  Conditions  on  Study  Area  Roadways 

Before  quantifying  impacts  of  the  proposed  project  on  study  area  roadways,  it  is 
necessary  to  first  identify  future  conditions  without  the  project.  Future  years  traffic 
volumes  on  surface  roadways  (all  non-freeway)  are  forecast  utilizing  data  contained  in 
the  Southern  California  Association  of  Governments  (SCAG)  Regional  Comprehensive 
Plan  (see  previous  section  for  further  detail  on  methodology).  Freeway  traffic  volumes 
have  been  forecast  based  on  historical  growth  trends  between  1980  and  1993. 
Comparison  of  Interstate  10  traffic  volume  counts  for  those  years  illustrates  an  overall 
growth  of  48  percent,  or  a  compounded  rate  of  five  percent  per  year.  Projecting  this 
rate  forward  to  2000  and  2005  yields  a  freeway  growth  rate  of  41  percent. 

Figures  7  and  8  illustrate  forecast  future  ADT  volumes  on  roadways  and  intersections 
near  the  project  site.  Roadway  operations  level  of  service  analyses  have  been 
completed  for  this  scenario  using  the  estimated  2000  and  2005  traffic  volumes.  The 
roadway  segment  and  intersection  operations  analysis  for  this  scenario  is  presented  in 
Table  10  and  1 1  for  year  2000. 

In  the  year  2005,  figures  9  and  10  illustrate  projected  volumes  for  roadway  segments 
and  intersection  analysis.  Tables  12  and  13  indicate  the  LOS  for  2005  for  roadway 
segments  and  intersection  analysis.  Under  future  conditions,  all  intersections  and 
roadway  segments  will  operate  at  LOS  A  without  the  project. 

Figures  1 1  and  1 2  illustrate  the  projected  volumes  for  roadway  segments  and 
intersection  analysis  for  the  year  2010.  Tables  14  and  1  5  summarize  the  LOS  for  2010 
analysis.  All  intersections  and  roadway  segments  will  operate  at  LOS  A  without  the 
project. 

All  traffic  movements  at  the  Interstate  10  interchanges  with  Eagle  Mountain  Road  and 
Desert  Center/Rice  Road  and  the  intersection  of  Eagle  Mountain  Road/Ragsdale  Road 
are  forecast  to  operate  at  LOS  A  with  excellent  operating  conditions.  Appendix  E 
contains  the  traffic  operations  analysis  worksheets  for  future  conditions  without  the 
project. 
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TABLE  10 

2000  Conditions  Without  Project 

Roadway  Segment  LOS  Analysis  Summary 

ROADWAY  SEGMENT 
LOS  SUMMARY 

LOS 

Eagle  Mountain  Road  n/o  Ragsdale  Road 

A 

Kaiser  Road  n/o  Desert  Center  Rice  Road 

A 

Kaiser  Road  n/o  Lake  Tamarisk  Drive 

A 

' 


TABLE  1 1 

2000  Intersection  LOS  Summary  (Without  Project) 

iisrr# 

(INTERSECTION 

AM  PEAK 
DELAY 

LQS 

PM  PEAK 
DELAY 

LOS 

1 

Eagle  Mountain  Road/1-10  EB  Ramps 

3.3 

A 

2.6 

A 

2 

Eagle  Mountain  Road/1-10  WB  Ramps 

0.3 

A 

1.1 

A 

3 

Eagle  Mountain  Road/Ragsdale  Road 

2.6 

A 

0.7 

A 

4 

Desert  Center/Rice  Road/1-10  EB  Ramps 

3.3 

A 

3.2 

A 

5 

Desert  Center/Rice  Road/1-10  WB  Ramps 

0.6 

A 

0.5 

A 

i 
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TABLE  12 

2005  Conditions  Without  Project 

Roadway  Segment  LOS  Analysis  Summary 

ROADWAY  SEGMENT 
LOS  SUMMARY 

LOS 

Eagle  Mountain  Road  n/o  Ragsdale  Road 

A 

Kaiser  Road  n/o  Desert  Center  Rice  Road 

A 

Kaiser  Road  n/o  Lake  Tamarisk  Drive 

A 

TABLE  13 

2005  Intersection  LOS  Summary  (Without  Project) 

JNT# 

INTERSECTION 

AM  PEAK 
DELAY 

LOS 

PM  PEAK 
DELAY 

LOS 

1 

Eagle  Mountain  Road/1-10  EB  Ramps 

3.3 

A 

2.6 

A 

2 

Eagle  Mountain  Road/1-10  WB  Ramps 

0.3 

A 

1.0 

A 

3 

Eagle  Mountain  Road/Ragsdale  Road 

2.7 

A 

0.7 

A 

4 

Desert  Center/Rice  Road/1-10  EB  Ramps 

3.3 

A 

3.2 

A 

5 

Desert  Center/Rice  Road/1-10  WB  Ramps 

0.6 

A 

0.5 

A 

4058 1.eis-eir.  doc(P95100) 


38 


DKS  Associates 


DKS  Associates 


EAGLE 
MOUNTAIN 


CD 


AQUEDUCT 
ST/-" 


LAKE 


RAGSDALE    RD 


<3> 


17500 


INTERSTATE    10  17100 


16900 


•*- 


Figur^H 

Forecast  2010  Average 

Daly  Traffic  (Without  Project) 


r 


i/96 


DKS  Associates 


♦ 


EAQLE 
MOUNTAIN 


AQUEDUCT 
ST>"" 


/    n 

a                g 

/ 

/ 

INTERSTATE    10 

^,             o_^ 

^^^— 

♦ 


Rgurol2 

Forecast  2010  Peak  Hour 

Traffic  Volumes  (Without  Project) 


Leoenct 

xxooo- 


AMCPM) 


jglmn"  2.cwg 


:/96 


Eagle  Mountain  Landfill  EIS/EIR 


TABLE  14 

2010  Conditions  Without  Project 

Roadway  Segment  LOS  Analysis  Summary 

ROADWAY  SEGMENT 
LOS  SUMMARY 

LOS 

Eagle  Mountain  Road  n/o  Ragsdale  Road 

A 

Kaiser  Road  n/o  Desert  Center  Rice  Road 

A 

Kaiser  Road  n/o  Lake  Tamarisk  Drive 

A 

TABLE  15 

2010  Intersection  LOS  Summary  (Without  Project) 

1MT# 

OSITERSECTiOISt 

AM  PEAK 
DELAY             LOS 

PMPEAK 
DELAY            LOS 

1 

Eagle  Mountain  Road/I- 10  EB  Ramps 

3.3                          A 

2.7                        A 

2 

Eagle  Mountain  Road/1-10  WB  Ramps 

0.4                          A 

1.0                        A 

3 

Eagle  Mountain  Road/Ragsdale  Road 

2.4                          A 

1.1                         A 

4 

Desert  Center/Rice  Road/1-10  EB  Ramps 

3.4                          A 

3.2                         A 

5 

Desert  Center/Rice  Road/1-10  WB  Ramps 

0.6                          A 

0.5                         A 

€ 
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4.     PROJECT  DESCRIPTION  AND  IMPACT  ANALYSIS 


The  proposed  Eagle  Mountain  landfill  is  expected  to  begin  operations  in  the  latter  part  of 
the  1 990s,  but  it  will  not  be  operating  at  capacity  until  approximately  the  25th  year  of 
operation.   Table  16  summarizes  the  projected  waste  stream  going  into  the  site. 


TABLE  16 

Projected  Waste  Flow 

Year 

Trains 
per 
Day 

Daily 
Tonnage 
by  Train 

Trucks 
per 
Day 

Daily 
Tonnager 
by  Trucks 

Total 
Tonnage    j 

1 

1 

3500 

50 

1000 

4500 

5 

2 

7000 

60 

1200 

8200 

10 

3 

10,500 

80 

1600 

12,100 

15 

4 

14,000 

100 

2000 

16,000 

25 

5 

17,500 

100 

2000 

19,500 

Source:    Gary  Johnson's  Memorandum  to  Tom  Peters  on  "Projected  Waste  Flow"  dated 
October  6,  1 995 

The  project  description  and  impact  analyses  focus  on  the  years  2000,  2005  and  2010.  The 
project  will  eventually  require  realignment  of  both  the  Eagle  Mountain  Railroad  and  the 
Kaiser  Truck  Road.  The  proposed  realignments  will  not  take  place  until  the  facility  is 
receiving  more  than  a  single  refuse  train  per  day.  Table  16  estimates  this  to  occur  after 
about  5  years  of  operation.  The  proposed  realignments  are  displayed  in  Figure  13.  The 
impacts  of  these  realignments  also  are  discussed  in  this  analysis. 

This  section  of  the  report  will  follow  the  same  format  previously  used,  wherein  the 
characteristics  of  the  project  and  their  impacts  related  to  rail  will  be  presented  first, 
followed  by  the  characteristics  and  impacts  related  to  the  roadway  system.  The 
impacts  related  to  the  proposed  railroad  and  roadway  realignments  will  be  discussed 
last. 
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4.1     Project  Description  and  Impacts  -  Rail  Related  Characteristics 

A  total  of  20,000  tons  of  refuse  will  be  delivered  to  the  site  daily  via  the  rail  and  truck 
modes  of  transport,  taking  advantage  of  the  existing  rail  spur  providing  service  to  the 
site.  The  spur,  formerly  used  to  carry  iron  ore  from  the  site  to  various  off-site  locations, 
was  originally  designed  to  service  trains  significantly  heavier  than  the  proposed  refuse 
unit  trains. 

The  unit  trains  will  consist  of  one  or  more  diesel  locomotives  pulling  fourteen  articulated 
rail  cars.  The  rail  cars  will  be  "twin  stack,"  as  manufactured  by  Gunderson  and 
Greenbriar  Intermodal.  Each  car  will  be  256  feet  long  and  consist  of  five  articulating 
units,  each  with  a  well-type  configuration  capable  of  holding  two  40-foot  by  8-foot  by 
8-foot  containers  (for  a  total  capacity  of  ten  containers).  The  estimated  length  of  the 
overall  train,  including  the  engine(s),  is  8,000  feet  or  less.  A  single  train  could  transport 
approximately  3,500  tons  of  waste. 

A  total  of  six  transfer  stations  is  expected  to  serve  as  locations  where  refuse  wiH  be 
consolidated  and  loaded  into  containers  for  delivery  to  the  site.  The  locations  of  these 
transfer  stations  were  previously  presented  in  Figure  2  (Chapter  1).  The  quantity  of 
waste  to  be  handled  at  each  transfer  station  and  the  resulting  average  number  of 
shipments  per  day  and  per  week  are  presented  in  Table  1 7.  Although  an  average  of  4.7 
shipments  per  day  is  projected,  the  marshalling  yard  will  be  equipped  to  handle  the 
arrival  of  up  to  six  trains  per  day. 


TABLE  17 

Average  Number  of  Shipments  by  Transfer  Station 

STATION 

TONS  PER 

DAY 
(AVERAGE) 

AVERAGE 
DAILY  NUMBER 
OF  SHIPMENTS 

AVERAGE 

WEEKLY  NUMBER 

OF  SHIPMENTS 

San  Bernardino  County 

2,000 

0.6 

3.5 

La  Verne 

2,000 

0.6 

3.5 

Industry 

2,000 

0.6 

3.5 

Irwindale 

3,000 

0.9 

5.1 

Los  Angeles 

5,000 

1.4 

8.6 

Orange  County 

2,000 

0.6 

3.5 

TOTAL 

16,000 

4.7 

27.7 
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4. 1 . 1     Estimated  Project  Impacts  on  At-Grade  Crossing  Delays 

The  shipments  from  each  transfer  station  would  use  one  or  more  of  the  rail  segments 
defined  to  reach  the  landfill.  For  instance,  the  San  Bernardino  County  transfer  station 
would  utilize  Segment  1  of  the  rail  system  to  transport  refuse  to  the  Eagle  Mountain 
landfill,  and  the  resultant  delays  would  apply  only  to  traffic  using  at-grade  crossings 
along  this  rail  segment. 

The  La  Verne  and  Irwindale  transfer  stations  could  potentially  ship  refuse  to  the  landfill 
via  more  than  a  single  route.  For  instance,  the  containers  from  the  La  Verne  transfer 
station  could  be  shipped  directly  west  to  Eagle  Mountain  via  Segment  1  and  Segment  6, 
or  shipments  from  this  transfer  station  could  also  be  routed  through  Bassett  Junction  to 
the  landfill,  via  Segments  1,  2,  3,  7,  and  8.  The  routes  analyzed  in  the  delay  analysis 
are  presented  in  Table  18. 

Each  shipment  to  the  landfill  would  necessitate  two  one-way  train  trips.  A  shipment  of 
full  containers  to  the  site  and  a  return  train  delivering  empty  containers  for  reuse  at  the 
transfer  station  would  both  be  required.  Multiplying  the  average  daily  number  of  trains 
by  the  estimated  at-grade  crossing  delays  for  each  segment  traversed  on  a  particular 
route  yields  the  average  daily  delay  caused  by  shipments  from  each  transfer  station. 
The  average  daily  delays  by  transfer  station  are  summarized  in  Table  19. 


TABLE  18 

Routes  from  Transfer  Stal 

ions  to  Eagle  Mountain  Landfill 

Transfer  Station! 

Segments  Used 

1 

2 

3 

4 

5 

-:.:.,6\:::;: 

;  r, 

8 

w,.m: 

San  Bernardino  County 

X 

La  Verne  (Route  1 ) 

X 

X 

La  Verne  (Route  2) 

X 

X 

X 

X 

X 

Industry 

X 

X 

Irwindale  (Route  1) 

X 

X 

X 

Irwindale  (Route  2) 

X 

X 

X 

X 

Los  Angeles 

X 

X 

X 

X 

Orange  County 

X 

X 

X 

X 

X 

San  Diego 

TBD 
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TABLE  1 9 

Delays  Caused  by  Shipments  from  Each  Transfer  Station 

Transfer  Station 

2000  Resulting 
Average  Daily 
Delay  {Hours} 

2005  Resulting 
Average  Daily 
Delay  (Hours} 

201 0  Resulting 
Average  Daily 
Delay  (Hours) 

San  Bernardino  Co. 

3.52 

6.43 

6.89 

La  Verne  (Route  1) 

11.58 

19.98 

22.01 

La  Verne  (Route  2) 

13.56 

23.08 

25.24 

Industry 

9.32 

16.16 

17.67 

Irwindale  (Route  1) 

21.82 

37.74 

41.84 

Irwindale  (Route  2) 

15.89 

26.85 

29.03 

Los  Angeles 

46.56 

67.42 

66.59 

Orange  County 

132.38 

158.96 

135.45 

San  Diego 

TBD 

TBD 

TBD 

The  shipments  from  the  La  Verne  and  Irwindale  transfer  stations  result  in  significantly 
lower  delays  when  routed  west  through  Bassett  Junction,  then  east  on  the 
Yuma/Alhambra  line  to  Eagle  Mountain.  Assuming  this  routing,  shipments  from  the 
Orange  County  transfer  station  would  cause  much  greater  at-grade  crossing  delays  than 
the  other  proposed  transfer  stations.  This  is  a  result  of  the  proposed  rail  route,  which 
traverses  some  of  the  most  heavily  urbanized  areas  in  the  region  and  also  requires 
slower  train  speeds. 

The  delays  from  the  Orange  County  shipments  are  still  relatively  minor  compared  to  the 
delays  projected  for  facilities  such  as  the  Ports  of  Los  Angeles  and  Long  Beach.  The 
SCAG  report  which  assesses  the  potential  for  rail  transport  of  waste  to  distant  locations 
states  that  the  high  train  volumes,  slow  speeds,  and  proposed  daytime  operations  result 
in  delay  estimates  of  100  to  300  vehicle-hours  of  delay  at  individual  grade  crossings.1 
This  report  also  categorizes  delays  of  the  magnitude  estimated  for  the  Eagle  Mountain 
landfill  as  "relatively  minor." 

Another  perspective  on  the  significance  of  the  expected  total  delay  incurred  along  the 
rail  line  is  also  mentioned  in  the  previously  cited  SCAG  report.  The  report  indicates  that 
the  approximate  average  daily  delay  at  the  intersection  of  two  arterials  carrying  20,000 
vehicles  per  day  would  be  an  estimated  300  hours  of  delay,  or  five  times  the  total 
average  daily  delay  caused  by  the  transport  of  refuse  via  rail  to  the  Eagle  Mountain 
landfill. 


The  Feasibility  of  Hauling  Solid  Waste  by  Railroad  from  the  San  Gabriel  Valley  to  Remote  Disposal  Sites, 
Southern  California  Association  of  Governments,  April,  1988. 
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In  summary,  if  the  optimal  routes  from  the  Irwindale  and  La  Verne  transfer  stations 
were  used,  the  total  average  daily  delay  at  the  rail  line  at-grade  crossings  would  be 
219.3  hours  (year  2000).  Total  delay  along  the  primary  segment,  (i.e.,  from  Eagle 
Mountain  Landfill  to  Colton)  would  average  approximately  27  hours  per  day,  with  a 
maximum  average  delay  at  any  grade  crossing  of  between  one  and  two  minutes  per 
vehicle  along  this  segment. 

The  Project-related  use  of  rail  transport  is  not  expected  to  have  a  significant  impact  on 
the  rail  lines  and  surrounding  infrastructure.  When  operating  at  maximum  daily 
capacity,  the  landfill  would  receive  an  average  of  five  shipments  of  refuse  per  day, 
which  would  result  in  10  shipments  because  each  shipment  will  require  the  delivery  of 
full  containers  and  the  return  of  empty  containers.  All  10  trains  per  day  will  use  the 
primary  analysis  segment  (Segment  1),  with  lesser  increases  in  train  traffic  along  each 
of  the  other  segments  included  in  the  analysis. 

The  impact  of  the  Project  on  delays  to  vehicles  using  at-grade  crossings  is  minimal,  and 
therefore,  not  considered  to  be  a  significant  impact.  Average  vehicle  delays  of  1  to 
2  minutes  can  be  expected  for  each  train  in  the  County  of  Riverside;  and  fewer  than  23 
vehicles  would  be  affected  at  any  one  crossing  in  the  County  other  than  Dillon  Road  in 
Indio,  where  24  vehicles  (in  the  year  2000,  69  vehicles  in  the  year  2005,  and  81 
vehicles  in  the  year  2010))  would  be  delayed  by  the  passage  of  a  single  refuse  train. 

A  total  of  fewer  than  220  hours  (year  2000)  of  delay  to  vehicles  encountering  refuse 
unit  trains  when  using  at-grade  crossings  is  expected  on  an  average  daily  basis.  Most 
of  this  delay  would  occur  along  Segment  5,  servicing  northern  Orange  County,  where  a 
combination  of  high  traffic  volumes  and  low  train  speeds  results  in  much  higher  delays 
than  along  other  rail  segments. 


4.1.2    Estimated  Project  Impacts  on  At-Grade  Crossing  Hazard  Indices 

The  proposed  landfill  at  Eagle  Mountain  also  increases  the  hazards  inherent  whenever  a 
railroad  line  crosses  a  highway  at-grade.  The  increase  occurs  because  of  the  projected 
increase  in  the  amount  of  train  traffic  along  the  various  rail  lines.  This  section  quantifies 
the  expected  change  by  recalculating  the  hazard  indices  previously  presented  for  future 
conditions  without  the  project,  including  the  increased  rail  traffic,  and  compares  the 
recalculated  hazard  index  values  and  rankings  to  the  values  and  rankings  obtained  in  the 
analysis  of  future  conditions  without  the  project  for  the  three  analysis  years  (2000, 
2005  and  2010). 

The  recalculated  hazard  indices  for  the  year  2000  ranged  from  a  low  of  15  (Ramon 
Boulevard/Dowling  Avenue  and  Francisquito  Avenue,  both  in  the  City  of  Baldwin  Park) 
to  a  high  of  191,312  (Slauson  Avenue  in  Los  Angeles).  The  highest  ranking  crossing  on 
the  primary  analysis  segment  is  Dillon  Road  which  experienced  a  4.8%  increase  (from  H 
=  40,511  without  the  project  to  H  =  42,440  with  the  project)  in  the  hazard  index 
value.  » 
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For  the  year  2005,  the  hazard  index  values  range  from  30  (Ramon  Boulevard/Dowling 
Avenue  and  Francisquito  Avenue)  to  385,879  (Slauson  Avenue).    The  hazard  index  for 
Dillon    Road    rose    from    80,165    without   the    project   to    85,981    with    the    project 
representing  an  increase  of  7.1%. 

For  the  year  2010,  the  hazard  index  value  range  from  37  to  455,827  for  the  same 
streets.  The  hazard  index  for  Dillon  Road  rose  from  87,154  without  the  project  to 
95,455  with  the  project  (an  increase  of  9.5%). 

The  calculated  hazard  indices  for  22nd  Street  for  the  three  analysis  years  with  the 
project  are:  H  =  41,480  for  the  year  2000,  H  =  83,949  for  the  year  2005  and  H  = 
93,296  for  the  year  2010.  These  represent  increases  of  4.8%,  7.1%  and  9.6% 
respectively  for  the  three  analysis  years,  when  compared  to  the  hazard  indices  without 
the  project. 

The  overall  effect  of  the  project  on  the  hazard  indices  of  the  study  area  at-grade 
crossings  is  to  increase  the  values  by  5%  to  30%  without  significantly  altering  the 
overall  rankings  of  the  various  at-grade  crossings.  The  reason  no  major  change  in  the 
overall  rankings  of  the  various  at-grade  crossings  occurs  is  that  the  net  increases  in 
train  traffic  resulting  from  the  project,  while  different  for  the  various  rail  segments 
analyzed,  tend  to  be  proportional  to  the  baseline  train  traffic  on  each  segment. 

Segment  1 ,  where  the  greatest  increase  in  train  traffic  occurs,  is  also  the  most  heavily 
traveled  segment  initially.  The  proportional  effect  of  five  trains  on  the  hazards  along 
this  segment  are  therefore  very  similar  to  the  proportional  effect  of  one  or  two  trains  on 
less  heavily  traveled  rail  segments  in  Orange  or  Los  Angeles  counties. 

4.1.3    Summary  of  Rail  Related  Impacts 

The  project  related  usage  of  rail  transport  is  expected  to  have  a  minimal  impact  on  the 
rail  lines  and  surrounding  infrastructure.  When  operating  at  maximum  daily  capacity, 
the  project  will  receive  an  average  of  five  to  six  shipments  of  refuse  per  day,  generating 
double  this  number  of  trains,  as  each  shipment  will  require  both  the  delivery  of  full 
containers  and  the  return  of  empty  containers.  All  1  2  trains  per  day  will  utilize  the 
primary  analysis  segment  (Segment  1),  with  lesser  increases  in  train  traffic  along  each 
of  the  other  segments  included  in  the  analysis. 

The  project  is  not  expected  to  have  a  significant  impact  on  safety  within  the  study  area. 
The  forecast  increase  in  background  highway  traffic  volumes  between  1995  and  2010 
as  a  much  greater  effect  on  the  calculated  hazard  indices  for  the  at-grade  crossings 
analyzed  than  the  project  related  increase  in  train  traffic.  The  project  will  not 
significantly  affect  the  ranking  of  crossings  along  the  primary  analysis  segment  when 
compared  to  other  crossings  included  in  the  safety  analysis,  nor  will  any  Riverside 
County  crossing  reach  the  top  seven  percent  threshold  defined  as  indicating  a  deficient 
condition.  Therefore,  there  is  no  significant  rail  safety  impact  associated  with  this 
project. 
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4.2    Project  Description  and  Impacts  -  Highway  System 
Related  Characteristics 

The  proposed  landfill  will  impact  the  highway  system  in  two  primary  ways:  (1)  some  of 
the  waste  delivered  to  the  site  will  be  transported  via  truck  and  (2)  the  landfill  will 
generate  new  employment  that  results  in  additional  activity  at  the  Townsite.  Both  of 
these  have  the  potential  to  impact  the  highway  system  in  the  vicinity  of  the  Project. 
Each  of  these  effects  is  examined  in  detail.  The  roadways  in  the  seven-county,  waste- 
shed  area  are  shown  in  Figure  14,  and  the  roads  in  the  immediate  vicinity  of  the  Project 
site  as  shown  in  Figure  15. 

The  Project  is  expected  to  accept  20,000  tons  per  day  of  municipal  solid  waste.  It  is 
anticipated  that  half  of  this  waste  will  come  from  within  Riverside  County,  and  the 
other  half  will  be  transported  to  the  landfill  from  San  Bernardino  County  transfer  station. 
The  typical  trucks  arriving  at  the  site  are  expected  to  be  carrying  containers  identical  to 
the  containers  arriving  by  train.  A  small  amount  of  trash,  less  than  5%,  from  local 
areas  could  arrive  via  conventional  transfer  trailers. 

Approximately  100  truck  shipments  per  day  would  be  required  to  deliver  refuse  to  the 
landfill  in  intermodal  transfer  containers.  The  trucks  could  arrive  at  any  time  of  day,  as 
the  marshalling  yard  will  be  operational  24  hours  a  day.  It  is  estimated  that  10  percent 
of  traffic  will  occur  at  the  peak  hour.  This  would  translate  to  10  incoming  and  10 
outgoing  trips  during  the  peak  period. 

All  trucks  would  be  required  to  use  the  Eagle  Mountain  Road  extension  (formerly  the 
Kaiser  Truck  Trail;  see  Figure  15)  via  Eagle  Mountain  Road  under  normal  circumstances 
for  shipment  delivery.  The  project  applicant  will  identify  the  truck  routes  to  the  project 
and  publish  the  correct  routes  for  the  haulers,  the  route  will  be  signed  as  a  truck  route 
to  the  freeway.  Almost  all  of  the  waste  is  expected  to  come  from  the  more  urbanized 
western  regions  of  Riverside  and  San  Bernardino  Counties,  where  most  of  the  refuse 
from  these  counties  is  generated. 

The  landfill  is  expected  to  employ  approximately  163  people.  The  specific  trip 
generation  data  for  the  proposed  Project  are  based  on  the  Institute  of  Transportation 
Engineers'  (ITE)  Trip  Generation  Manual,  Fifth  Edition  (Institute  of  Transportation 
Engineers,  1994).  Using  this  source,  the  land  use  category  General  Light  Industry  (ITE 
land  use  code  1 10)  is  most  applicable  in  this  instance. 

The  daily  traffic  volume  related  to  traffic  other  than  the  trucks  delivering  refuse  to  the 
site  is  slightly  less  than  500  total  daily  trips,  or  250  inbound  and  250  outbound  trips. 
Based  on  relative  population  densities,  it  is  estimated  that  85  percent  of  the  trips  will  be 
to  and  from  the  west,  while  10  percent  have  origins  or  destinations  to  the  east,  and 
5  percent  travel  to  and  from  the  north  on  Desert  Center/Rice  Road.  These  trips  would 
include  both  employee  travel  to  and  from  work,  and  trips  made  by  delivery  vehicles, 
service  vehicles,  and  other  traffic  to  and  from  the  Project  site. 
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Although  long-term  relocation  of  employees  to  the  Townsite  would  likely  result  in  some 
trips  terminating  within  the  vicinity  of  the  landfill  and  the  Townsite,  all  traffic  entering 
the  Townsite  was  conservatively  assumed  to  exit  the  Townsite.  For  instance,  the 
residential  area  located  near  the  landfill  will  be  renovated,  and  the  relocation  of 
employees  to  this  area  could  significantly  reduce  the  peak  hour  traffic  associated  with 
the  landfill.  Truck  traffic  into  the  landfill  is  restricted  to  Eagle  Mountain  Road.  All  other 
traffic  will  gain  access  to  the  Project  site  via  both  Eagle  Mountain  Road  and  Kaiser 
Road.  Approximately  75  percent  of  the  Townsite  traffic  will  be  using  Eagle  Mountain 
Road  whereas  the  remaining  25  percent  will  use  Kaiser  Road2.  Figure  16  illustrates  the 
projected  trip  directional  distribution  for  the  Townsite. 

In  addition,  trip  generation  has  been  calculated,  based  on  the  specific  plan  for  the 
Townsite.  This  trip  generation  is  summarized  in  Table  20  and  is  included  in  the  analysis 
as  part  of  the  Project. 

The  assumptions  outlined  above  form  the  basis  for  distribution  of  Project-related  traffic 
to  the  roadway  network  for  both  daily  and  peak  hour  conditions.  Figures  17  and  18 
present  the  expected  2000  build-out  conditions  daily  traffic  volumes  (average  daily  and 
peak  hour)  on  study  area  roadways.  Figures  19  and  20  show  build-out  volumes  for 
2005.    Figures  21  and  22  show  build-out  volumes  for  the  year  2010. 


Per  DKS  Associates  Telephone  Conference  call  with  Tom    Peters  of  CH2MHill  and  Orlo  Anderson  of  MRC, 
November  29,  1995. 
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4.2.1     Project  Impacts  on  Roadway  Segment  Operating  Conditions 

The  roadway  segment  operations  analysis  has  been  repeated  for  future  conditions  (i.e., 
years  2000,  2005  and  2010)  with  the  Project.  The  highest  hour  of  site-specific  traffic 
generation  was  used  to  estimate  the  peak  hour  impacts  because  the  peak  hour  of  traffic 
generation  attributable  to  the  Project  is  likely  to  control  the  overall  peak  hour  on 
roadways  within  the  study  area.  The  traffic  generated  by  the  Project  was  then  added 
to  the  peak-hour  traffic  volumes  at  each  analysis  location  under  no-build  conditions, 
yielding  the  most  conservative  possible  peak-hour  traffic  volumes  under  Project  build 
conditions.  The  results  of  the  operations  analysis,  which  are  summarized  in  Tables  21 
through  26,  indicate  that  acceptable  roadway  operations  will  continue  to  occur  on  all 
segments  analyzed.  Therefore,  the  Project  is  not  expected  to  result  in  significant 
impacts  to  roadway  segment  operations. 


4.2.2    Project  Impacts  on  Intersection  Operating  Conditions 

The  highest  hour  of  site-specific  traffic  generation  was  used  to  estimate  peak-hour 
impacts  attributable  to  the  Project,  because  the  peak  hour  of  traffic  generated  as  a 
result  of  the  Project  is  likely  to  control  the  overall  peak  hour  at  intersections  within  the 
area  of  study  for  traffic  and  transportation.  The  site  generated  traffic  was  then  added 
to  the  peak-hour  traffic  volumes  at  each  analysis  location  under  no-build  conditions, 
yielding  the  most  conservative  possible  peak-hour  traffic  volumes  under  Project 
conditions. 

During  the  peak  hour,  a  total  of  1 ,278  trips  is  expected  to  enter  and  exit  the  Project  site 
in  addition  to  the  previously  described  truck  trips  related  to  the  delivery  of  refuse.  A 
total  of  582  trips  would  leave  the  Project  site,  and  696  vehicles  would  be  entering  the 
Project  site.  The  same  directional  distribution  of  trips  described  for  daily  traffic  was 
used  to  distribute  the  peak-hour  traffic.  Operations  analyses  were  conducted  for  each 
study  area  intersection,  and  no  significant  degradation  in  operations  is  anticipated  as  a 
result  of  the  Project-related  traffic.  All  traffic  movements  analyzed  would  continue  to 
operate  above  Level  of  Service  C,  with  minimal  delays  and  no  lack  of  capacity. 

Sufficient  excess  roadway  capacity  exists  to  serve  all  increases  in  traffic  volumes  in  the 
foreseeable  future.  Background  growth  in  traffic  unrelated  to  specific  developments 
would  likely  occur  at  a  rate  of  1  to  2  percent  per  year  or  less,  and  such  growth  could  be 
accommodated  for  decades.  Additional  increases  in  traffic  of  2  percent  per  year  for 
40  years  would  result  in  a  doubling  of  traffic  volumes.  This  increase  could  be 
accommodated  by  the  existing  roadway  infrastructure. 
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TABLE  21 

Year  2000  Roadway  Level-of-Service  Summary 


Roadway  Segment 
Level-of-Service  Summary 


Year  2000 
Base 


Year    2000 
-f  Project 


Eagle  Mountain  Road  n/o  Ragsdale  Road 


Kaiser  Road  n/o  Desert  Center/Rice  Road 


B 


Kaiser  Road  n/o  Lake  Tamarisk  Drive 


B 


n/o:    north  of 


TABLE  22 

Year  2005  Roadway  Level-of-Service  Summary 

Roadway  Segment 
Level-of-Service  Summary 

Year  2005 

;.i;.:Base.  .:;;:::: 

Year  2005 
+  Project 

Eagle  Mountain  Road  n/o  Ragsdale  Road 

A 

C 

Kaiser  Road  n/o  Desert  Center/Rice  Road 

A 

B 

Kaiser  Road  n/o  Lake  Tamarisk  Drive 

A 

B 

n/o:    north  of 

TABLE  23 

Year  2010  Roadway  Level-of-Service  Summary 

Roadway  Segment 
Levet-of-Service  Summary 

Year  2010 

'■;:r.'Base'::;'r:::" 

;  Year  2010 
+  Project 

Eagle  Mountain  Road  n/o  Ragsdale  Road 

A 

C 

Kaiser  Road  n/o  Desert  Center/Rice  Road 

A 

B 

Kaiser  Road  n/o  Lake  Tamarisk  Drive 

A 

B 

n/o:   north  of 
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TABLE  24 

Year  2000  Intersection  Level-of-Service  Summary 

Int 

$AM| 

Peak 

PM 

Peak 

Intersection 

Year 

2000  Base 

Volumes 

Delay    LOS 

{sec) 

Year  2000 
Base  ;;+•;  Proj 

Volumes 
Delay    LOS 
{sec} 

Year 

2000  Base 

Volumes 

Delay  LOS 

{sec) 

Year  2000 
Base  +  Proj 

Volumes 
Delay    LOS 
IsecV 

1 

Eagle  Mountain  Road/ 
Interstate  10  EB  Ramps 

3.3       A 

4.3       A 

2.6       A 

6.9       A 

2 

Eagle  Mountain  Road/ 
Interstate  10  WB 
Ramps 

0.3       A 

0.9       A 

1.1        A 

1.0       A 

3 

Eagle  Mountain  Road/ 
Ragsdale  Road 

2.6       A 

0.1        A 

0.7       A 

0.0       A 

4 

Desert  Center/Rice  Rd/ 
Interstate  10  EB  Ramps 

3.3       A 

3.8       A 

3.2       A 

3.9       A 

5 

Desert  Center/Rice  Rd/ 
Interstate  10  WB 
Ramps 

0.6       A 

0.5       A 

0.5       A 

0.6       B 

EB:    Eastbound                                               sec:    seconds 

WB:   Westbound                                            LOS:    level-of-service 

TABLE  25 

Year  2005  Intersection  Level-of-Service  Summary 

iSl! 

Intersection 

AM 

Peak 

PM 

Peak 

Year 
2005  Base 
Volumes      ; 
Delay    LOS 
(sec) 

Year  2005 
Base  -f  Proj 

Volumes 
Delay    LOS 
(sec) 

Year 

2005  Base 

Volumes 

Delay  LOS 

{sec) 

Year  2005 
Base  +  Proj 

Volumes 
Delay    LOS 
(secj 

1 

Eagle  Mountain  Road/ 
Interstate  10  EB  Ramps 

3.3       A 

4.3       A 

2.6        A 

7.0       A 

2 

Eagle  Mountain  Road/ 
Interstate  10  WB 
Ramps 

0.3       A 

0.9        A 

1.0        A 

1.0       A 

3 

Eagle  Mountain  Road/ 
Ragsdale  Road 

2.7       A 

0.1        A 

0.7        A 

0.0       A 

4 

Desert  Center/Rice  Rd/ 
Interstate  10  EB  Ramps 

3.3       A 

3.8       A 

3.2       A 

4.0       A 

5 

Desert  Center/Rice  Rd/ 
Interstate  10  WB 
Ramps 

0.6       A 

0.5       A 

0.5       A 

0.6        A 

EB:    Eastbound                                               sec:    seconds 

WB:   Westbound                                            LOS:    level-of-service 
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TABLE  26 

Year  2010  Intersection  Level-of-Service  Summary 

Int 

Intersection 

AM 

Peak:V;: 

mm 

Peak 

Year 

2010  Base 

Volumes 

Delay    tOS 

(sec) 

Year  2010 
Base  +  Proi 

Volumes 
Delay    LOS 

(sec) 

/:j;-:v  -Year"  ;:.:>: 

2010  Base  J 

Volumes  ::f; 

Delay  LOS   ; 

{sec) 

Year  2010 
Base  •*•  Pro] 

Volumes 
Delay    LOS 
(sec) 

1 

Eagle  Mountain  Road/ 
Interstate  10  EB  Ramps 

3.3       A 

4.4       A 

2.7       A 

7.1        A 

2 

Eagle  Mountain  Road/ 
Interstate  10  WB  Ramps 

0.4       A 

0.9       A 

1.0       A 

1.0       A 

3 

Eagle  Mountain  Road/ 
Ragsdale  Road 

2.4       A 

0.1        A 

1.1        A 

0.0       A 

4 

Desert  Center/Rice 

Road/ 

Interstate  10  EB  Ramps 

3.4       A 

3.9       A 

3.2       A 

4.1        A 

5 

Desert  Center/Rice 

Road/ 

Interstate  10  WB  Ramps 

0.6       A 

0.5       A 

0.5       A 

0.6       B 

EB: 
WB: 

Eastbound                                               sec:   seconds 
Westbound                                LOS:   level-of-service 

Specific  developments  generating  additional  traffic   would   be  required  to  study  the 
impacts  of  their  own  traffic  and  mitigate  any  deficiencies  identified. 


4.2.3    Summary  of  Highway  Related  Impacts 

At  full  operation,  the  Project  is  expected  to  generate  a  total  of  approximately  1 1 ,990 
new  trips  either  to  or  from  the  proposed  landfill  and  the  Townsite  on  a  daily  basis.  This 
total  number  of  trips  includes  200  new  truck  trips  each  day,  with  100  inbound  trucks 
delivering  refuse  and  100  outbound  trucks  carrying  away  empty  containers,  and  nearly 
1 1 ,790  other  new  trips. 

During  the  peak  hour  of  daily  traffic  to  and  from  the  Project  site,  an  estimated  total  of 
just  under  1,300  trips  would  be  generated.  This  would  include  10  refuse  trucks  both 
entering  and  exiting  the  site  during  the  course  of  the  hour,  and  1 ,280  other  trips 
comprised  of  arriving  and  departing  employees,  delivery  and  service  traffic,  and  any 
other  Townsite-related  traffic.  The  majority  of  this  traffic  is  expected  to  travel  to  and 
from  the  west. 

Operations  analyses  at  study  area  intersections  indicate  that  excellent  operating 
conditions  will  continue  to  exist  in  the  study  area.  All  study  area  traffic  movements  will 
continue  to  experience  acceptable  LOS. 
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5.     PROJECT  ALTERNATIVES 


Six  alternatives  to  the  project  have  been  identified  and  analyzed  in  this  study.  This 
section  briefly  identifies  the  six  alternatives  and  provides  qualitative  analysis  and 
comparisons  to  the  proposed  project. 

5.1  No  Action  Alternative 

The  No  Action  Alternative  would  leave  the  Eagle  Mountain  iron-ore  site  in  its  present 
condition,  and  no  landfill  would  be  developed.  The  limited  mining-related  activities 
would  continue,  at  least  temporarily.  The  existing  mining  reclamation  plan  (Kaiser  Steel 
Corporation,  1978)  would  be  implemented.  The  East  Pit  and  surrounding  piles  of 
overburden  rock  and  mine  tailing  would  remain,  with  minor  drainage  improvements  to 
stabilize  their  surfaces  and  allow  revegetation  to  occur.  Metropolitan  Southern 
California  communities  would  continue  to  rely  on  existing,  expanded,  or  new  landfills. 
The  No  Action  Alternative  would  leave  the  Townsite  in  its  present  condition,  and  no 
further  redevelopment  beyond  existing  approved  uses  would  occur. 

IMPACTS 

The    No    Action    Alternative    would    preclude   the    occurrence   of    any    potential 
impacts  to  services  associated  with  the  project. 

MITIGATION 

No  mitigation  measures  are  required  for  this  alternative. 

SIGNIFICANCE  AFTER  MITIGATION 

The  potential  for  impacts  to  transportation  services  would  be  reduced  below  the 
level  of  significance. 

5.2  Reduced  Volume  of  On-Site  Disposal  Alternative 

This  alternative  to  the  proposed  Project  would  reduce  the  quantity  of  material  shipped 
by  rail  to  up  to  14,000  tons  per  day  and  would  also  reduce  the  quantity  of  material 
shipped  by  truck  to  as  much  as  2,000  tons  per  day. 

The  reduction  in  the  quantity  of  material  shipped  by  rail  would  result  in  an  average  of 
4.1  trains  per  day  delivering  refuse  to  the  site.  The  amount  of  daily  delay  would  be 
reduced  proportionately,  whereas  the  per-train  delays  would  remain  unchanged. 

Similarly,  the  calculated  values  of  the  hazard  indexes  would  be  reduced  by  1 5  percent 
along  the  primary  segment,  because  the  hazard  index  is  directly  proportional  to  the  daily 
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train  volume.  Similar  but  more  limited  effects  of  this  alternative  would  occur  along  the 
secondary  rail  segments. 

The  reduction  in  truck  traffic  would  affect  only  Interstate  10,  Eagle  Mountain  Road,  and 
the  Eagle  Mountain  Road  extension.  Approximately  1  3  two-way  truck  trips  would  be 
eliminated  and  the  overall  number  of  trip  ends  generated  by  the  Project  would  drop  from 
1 ,300  to  900  trip  ends  per  day. 

Level  of  Service  C  or  better  conditions  would  still  prevail  for  all  traffic  movements 
analyzed  in  the  study  area. 

IMPACTS 

The  potential  impacts  under  this  alternative  would  be  essentially  identical  to 
those  of  the  proposed  action.  A  reduction  of  waste  disposed  in  the  landfill  would 
reduce  daily  traffic  of  the  project  slightly.  Such  a  reduction  would  be  unlikely  to 
result  in  a  major  decrease  in  the  number  of  employees  needed  to  operate  the 
landfill.  This  alternative  would  not  alter  the  conclusions  regarding  impacts  and 
mitigation  measures  associated  with  the  proposed  action. 

MITIGATION 

Mitigation  measures  would  be  the  same  as  those  associated  with  the  proposed 
action. 

SIGNIFICANCE  AFTER  MITIGATION 

The  mitigation  measures  incorporated  into  a  reduced  scale  project  design  would 
reduce  potential  impacts  to  transportation  services  to  below  the  level  of 
significance. 

5.3    Alternate  Road  Access  Alternative 

Under  this  alternative,  transfer  trucks  would  use  the  existing  Kaiser  Road  to  bring  waste 
to  the  site  instead  of  the  existing  Eagle  Mountain  Road  and  its  proposed  extension.  The 
existing  Kaiser  Road  is  located  approximately  3  miles  east  of  Eagle  Mountain  Road  and 
extends  approximately  11  miles  to  the  landfill  site  from  Interstate  10.  Use  of  Kaiser 
Road  instead  of  Eagle  Mountain  Road  is  not  as  direct  a  route  to  the  landfill  and  thus 
would  result  in  approximately  an  additional  7.5  miles  round  trip  for  each  truck  and 
service  vehicle,  resulting  in  an  increase  in  vehicle  miles  traveled.  The  additional  trucks 
on  Kaiser  Road  would  also  increase  potential  hazards  related  to  existing  vehicle  use  on 
Kaiser  Road,  especially  that  of  school  buses  that  transport  elementary  and  high  school 
students  to  the  Eagle  Mountain  School  and  to  Palo  Verde  High  School.  All  other 
aspects  of  the  proposed  Project  would  remain  the  same. 


4058 1.  eis-eir.  doc(P95100) 


66  DKS  Associates 


Eagle  Mountain  Landfill  EIS/EIR 


IMPACTS 

The  potential  impacts  under  this  alternative  would  be  identical  with  those  of  the 
proposed  Project  with  the  exception  of  an  increase  in  landfill  vehicle  miles  traveled 
that  would  affect  overall  mobility  and  the  safety  hazards  associated  with  school 
buses.  This  alternative  would  not  alter  the  conclusions  regarding  impacts  and 
mitigation  measures  for  transportation  associated  with  the  proposed  Project. 

MITIGATION 

Because  of  the  potential  for  safety  hazards  resulting  from  the  presence  of  school 
buses  and  refuse  truck  traffic,  the  following  mitigation  measures  are  recommended: 
(1)  provide  school  bus  turnouts  for  pick  ups  and  drop  offs;  (2)  provide  strategically 
placed  striped  pedestrian  crosswalks;  and  (3)  provide  warning  signs  (with  flashing 
yellow  lights,  if  possible)  to  alert  motorists  to  these  school  bus  turnouts.  No  other 
mitigation  measures  are  required  for  this  alternative. 

SIGNIFICANCE  AFTER  MITIGATION 

The  impacts  of  this  alternative  are  not  considered  significant. 

5.4    Rail  Access  Only  Alternative 

This  alternative  would  eliminate  the  transport  of  refuse  to  the  landfill  via  truck.  All 
deliveries  to  the  site  would  be  made  by  rail,  and  the  overall  quantity  of  waste  handled 
at  the  site  on  a  daily  basis  would  be  reduced  by  10  percent  (from  20,000  tons  per  day 
to  18,000  tons  per  day). 

This  alternative  would  primarily  affect  the  impacts  of  the  Project  on  the  highway 
network.  There  would  be  change  in  the  average  number  of  daily  unit  trains  delivering 
refuse  to  the  site  and  service  would  be  provided  along  the  same  routes  described  in  the 
Project  Description  (see  Chapter  2). 

The  proposed  elimination  of  trucks  for  transporting  waste  to  the  site  would  not  change 
the  amount  of  highway  traffic  that  uses  at-grade  crossings  along  the  rail  routes,  nor 
would  it  affect  the  average  number  of  trains  using  these  crossings.  The  amount  of 
delay  caused  by  the  Project  at  these  crossings  is  unchanged  from  the  delays  caused  by 
the  proposed  Project  in  the  absence  of  the  delays.  As  previously  described,  average 
delays  of  1  to  2  minutes  per  vehicle  would  be  incurred  at  each  grade  crossing  by  the 
passage  of  a  refuse  train. 

Similarly,  this  alternative  would  result  in  the  same  hazard  rankings  for  each  of  the  at- 
grade  crossings  studied.  The  impact  compared  to  the  proposed  Project  is  negligible  in 
terms  of  increasing  the  ranking  of  crossings  along  the  primary  analysis  segment 
between  Colton  and  Eagle  Mountain.     The  changes  caused  by  increases  in  highway 
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volumes  at  these  crossings  resulting  from  regional  growth  are  greater  than  the  changes 
that  would  be  attributed  solely  to  the  Project. 

IMPACTS 

This  alternative  would  significantly  reduce  the  overall  volume  of  traffic  to  the  Project 
site  and  would  also  decrease  the  percent  of  truck  traffic  generated  by  the  landfill. 
Eliminating  the  400  two-way  truck  trips  delivering  refuse  to  the  site  reduces  the 
overall  number  of  trip  ends  generated  by  the  landfill  from  1 ,300  trip  ends  to  500  trip 
ends  daily.  Truck  trips  to  the  site  would  be  made  on  an  incidental  basis  only,  for 
purposes  such  as  supply  deliveries.  The  benefit  of  this  reduction  in  truck  traffic 
would  be  evident  along  the  Kaiser  Truck  Road  and  on  Eagle  Mountain  Road  between 
the  Kaiser  Road  and  the  Interstate  10  interchange,  the  proposed  route  for  delivery  of 
waste  to  the  site. 

Traffic  volumes  on  Kaiser  Road  and  Desert  Center/Rice  Road  would  remain 
unchanged  from  the  conditions  described  for  the  Project.  Intersection  operations  at 
the  locations  analyzed  would  continue  to  be  excellent,  because  this  alternative 
would  not  cause  any  further  increase  in  traffic  beyond  that  projected  for  the 
proposed  Project. 

MITIGATION 

Create  truck  routes  to  the  site  and  prohibit  through  truck  traffic  on  Kaiser  Truck 
Road.   No  additional  mitigation  measures  would  be  required  for  this  alternative. 

SIGNIFICANCE  AFTER  MITIGATION 

The  potential  for  impacts  would  be  reduced  to  below  the  level  of  significance. 

5.5    Landfill  on  Kaiser  Land  Only  Alternative 

This  alternative  would  allow  for  operation  of  the  landfill  in  the  absence  of  implementing 
the  proposed  land  exchange  between  the  BLM  and  Kaiser.  The  proposed  rights-of-way 
would  still  be  implemented.  The  landfill  would  comprise  only  Kaiser-owned  lands  in  and 
around  the  East  Pit  for  landfill  development.  The  landfill  would  accept  a  maximum  of 
16,000  tons  per  day  of  municipal  solid  waste.  Landfill  design,  construction,  operation, 
environmental  monitoring  and  closure  and  postclosure  would  be  as  described  for  the 
proposed  project. 

Under  this  alternative,  the  way  in  which  waste  would  be  transported  to  the  landfill  for 
disposal  is  identical  to  the  proposed  Project.  A  maximum  of  four  trains  per  day,  6  days 
per  week  will  be  processed  at  peak  operation.  Waste  will  also  be  hauled  by  no  more 
than  100  transfer  trucks  per  day.  Vehicle  access  to  the  Project  site  will  also  be 
achieved  as  previously  described.  Waste  containers  arriving  at  the  landfill  will  be 
handled  as  described  above. 
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IMPACTS 

The  amount  of  traffic  for  landfill  construction  and  operations  would  be  slightly 
reduced  under  this  alternative.  The  expected  life  of  the  landfill  would  be  reduced  to 
about  23  years.  The  number  of  landfill  employees  would  also  be  slightly  reduced 
from  the  level  of  the  proposed  Project. 

MITIGATION 

Mitigation  measures  would  be  the  same  as  those  associated  with  the  proposed 
Project. 

SIGNIFICANCE  AFTER  MITIGATION 

The  mitigation  measures  incorporated  into  the  proposed  Project  design  would  reduce 
potential  impacts  to  transportation  services  to  below  the  level  of  significance. 

5.6    Landfill  Development/No  Townsite  Development  Alternative 

Under  this  alternative,  the  landfill  would  proceed  as  described  under  the  proposed 
Project  but  the  Townsite  Specific  Plan  would  not  be  approved  and  improvements  would 
not  occur  within  the  existing  Townsite.  It  is  assumed  under  this  option  that  employees 
working  at  the  landfill  would  commute  to  the  site  from  Desert  Center,  Blythe,  and  other 
communities. 

IMPACTS 

Under  this  option,  it  is  assumed  that  the  landfill  would  be  developed,  but  that  no 
improvements  would  be  made  to  the  Townsite.  Employees  working  at  the  landfill 
would  not  live  in  the  Townsite  and  would  most  likely  reside  in  and  commute  from 
other  communities,  thus  increasing  potential  vehicle  miles  traveled  and  external  trips 
due  to  the  landfill.  The  most  likely  communities  to  absorb  the  additional 
employment  would  be  Desert  Center,  Blythe,  Indio,  and  eastern  Coachella  Valley 
communities.  This  increase  would  be  offset  by  the  decrease  in  trip  generation 
resulting  from  landfill  employees  commuting  to  the  site  from  other  communities. 

MITIGATION 

No  mitigation  measures  are  required  or  warranted. 

SIGNIFICANCE  AFTER  MITIGATION 

Because  traffic  demands  are  reduced  and  will  not  substantially  affect  service 
capacity,  potential  impacts  are  below  the  level  of  significance. 
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APPENDIX  A 
At-Grade  Crossing  Existing  Conditions 


§ 


1996  DATA 

LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

EAGLE  MOUNTAIN  TO  FERRUM  -  Segment  1A 

NO  CROSSINGS 

FERRUM  TO  COLTON  YARD  -  Segment  IB 

Parkside  Dr. 

8 

340 

15 

42 

0.20 

2,856 

4.29 

10 

1.5 

Bay  Dr. 

9 

692 

15 

42 

0.11 

3,197 

8.70 

6 

3.2 

Cleveland  St. 

9 

75 

35 

42 

0.11 

347 

0.18 

0.2 

Hammond  Rd. 

9 

403 

35 

42 

0.11 

1,862 

0.94 

0.9 

66th  Av. 

9 

3,938 

35 

42 

0.11 

18,194 

5 

8.74 

5 

9.5 

62nd  Av. 

9 

616 

35 

42 

0.11 

2,846 

1.43 

1.4 

58th  Av. 

8 

793 

35 

42 

0.20 

6,661 

1.84 

1.8 

Airport  Blvd. 

9 

5,775 

35 

42 

0.11 

26,681 

3 

12.49 

3 

14.7 

Av.  54 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

52nd  Av. 

9 

1,246 

35 

42 

0.11 

5,757 

2.87 

2.8 

5th  St. 

8 

258 

35 

42 

0.20 

2,167 

0.60 

0.6 

50th  Av. 

8 

1,431 

35 

42 

0.20 

12,020 

9 

3.29 

3.2 

Dillon  Rd. 

9 

7,297 

35 

42 

0.11 

33,712 

1 

15.44 

1 

19.5 

South  Indio  Oh 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Jackson  St.  SR  10 

GS 

20,983 

35 

42 

0.00 

0 

0.00 

101.3 

Monroe  St.  Oh 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Monroe  St. 

GS 

9,338 

35 

42 

0.00 

0 

0.00 

26.8 

Indio  Oh  St.  10 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Washington  St.  DVHD 

GS 

3,561 

35 

42 

0.00 

0 

0.00 

8.5 

Monterey  Av. 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Ramon  Rd.  Oh 

GS 

6,681 

35 

42 

0.00 

0 

0.00 

17.5 

Date  Palm  Dr.  Oh 

GS 

4,441 

35 

42 

0.00 

0 

0.00 

10.9 

Palm  Dr.  Oh 

GS 

5,624 

35 

42 

0.00 

0 

0.00 

14.3 

Indian  Av.  Oh 

GS 

5,788 

35 

42 

0.00 

0 

0.00 

14.8 

Tipton  Rd. 

9 

113 

35 

42 

0.11 

522 

0.26 

0.2 

Palm  Spr  OVH  St.  Ill 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Broadway 

9 

1,875 

35 

42 

0.11 

8,663 

10 

4.28 

4.3 

Apache  Trail 

9 

3,800 

35 

42 

0.11 

17,556 

6 

8.45 

7 

9.1 

Hargreave  St. 

9 

3.787 

35 

42 

0.11 

17,496 

7 

8.42 

8 

9.1 

San  Gorgonio  Av. 

9A 

3,712 

35 

42 

0.11 

17,149 

8 

8.26 

9 

8.9 

Eight  St. 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

22nd  St. 

9 

7,132 

35 

42 

0.11 

32,950 

2 

15.12 

2 

19.0 

North  Sunset  Av. 

9A 

667 

35 

42 

0.11 

3,082 

1.55 

1.5 

Highland  Springs  Av. 

9 

289 

35 

42 

0.11 

1,335 

0.67 

0.6 

Pennsylvania  Av. 

9 

629 

35 

42 

0.11 

2,906 

1.46 

1.4 

Beaumont  Av.  St.  79 

9 

4,278 

35 

42 

0.11 

19,764 

4 

9.45 

4 

10.4 

California  Av. 

9 

1,447 

35 

42 

0.11 

6,685 

3.32 

3.3 

Veile  Av. 

8 

503 

35 

42 

0.20 

4,225 

1.17 

1.1 

Beaumont  Oh  St.  60 

GS 

5,630 

35 

42 

0.00 

0 

0.00 

14.3 

San  Timoteo  Cyn  Rd. 

9 

453 

35 

42 

0.11 

2,093 

1.05 

1.0 

Live  Oak  Cyn  Rd. 

9 

969 

35 

42 

0.11 

4,477 

2.24 

2.1 

Allesandro  Rd. 

9 

828 

35 

42 

0.11 

3,825 

1.92 

1.8 

San  Timateo  Cyn  Rd. 

9 

0 

35 

42 

0.11 

0 

0.00 

0.0 

Beaumont  Av. 

9 

323 

35 

42 

0.11 

1,492 

0.75 

0.7 

Whittier  Av. 

9 

189 

35 

42 

0.11 

873 

0.44 

0.4 

Barton  Rd.  Oh 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Mountain  View  Av. 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Anderson  St.  Oh 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Waterman  Av. 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Hunts  Ln. 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Colton  Loma  Linda  Yd 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Colton  St.  15 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

So.  East  Conn.  Oh 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 
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CROSSING/ 

AVG. 

HAZARD 
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HAZARD 
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DELAY 
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FACTOR 
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(mini 

RANK 

DEL 

Mount  Vernon  Av.                        GS                    0              15 

42 

0.00 

0                                     0.00                             0.0 

TOTALS: 

261,392                              129.61                         342.37 

COLTON  YARD  TO  INDUSTRY  TRANSFER  YARD  -  Segment  2 

Colton  Yard 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

La  Cadena  Dr.  Up 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

Rancho  Av.  Oh 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

Pepper  Av.  Oh 

GS 

1,739 

15 

43 

0.00 

0 

0.00 

8.2 

Riverside  Av.  Oh 

GS 

12,404 

40 

43 

0.00 

0 

0.00 

35.8 

Cedar  Av.  Oh 

GS 

17,969 

40 

43 

0.00 

0 

0.00 

66.2 

Sierra  Av.  Oh 

GS 

20,287 

40 

43 

0.00 

0 

0.00 

84.5 

Citrus  Av.  Oh 

GS 

7,303 

40 

43 

0.00 

0 

0.00 

17.6 

Cherry  Av.  Oh 

GS 

4,405 

40 

43 

0.00 

0 

0.00 

9.7 

Etiwanda  Av. 

GS 

11,245 

40 

43 

0.00 

0 

0.00 

31.0 

Vina  Vista  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Milliken  Av. 

9 

12,056 

40 

43 

0.11 

57,025 

2 

18.19 

3 

34.3 

Haven  Av. 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Turner  Av. 

9 

927 

40 

43 

0.11 

4,385 

1.64 

1.8 

Archibald  Av. 

9 

3,942 

40 

43 

0.11 

18,646 

6.70 

8.5 

Vineyard  Av. 

9 

10,433 

40 

43 

0.11 

49,348 

4 

16.14 

5 

27.9 

Grove  Av.  Up 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Bon  View  Av. 

9 

8,231 

40 

43 

0.11 

38,933 

6 

13.16 

7 

20.4 

Campus  Av. 

9 

6,144 

40 

43 

0.11 

29,061 

10.13 

14.2 

Sultana  Av. 

9 

4,057 

40 

43 

0.11 

19,190 

6.89 

8.8 

Euclid  Av.  Up 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Euclid  Av.  State  83 

9 

25,504 

40 

43 

0.11 

120,634 

1 

30.39 

2 

150.6 

Vine  Av. 

9 

5,333 

40 

43 

0.11 

25,225 

8.89 

12.0 

San  Antonio  Av. 

9 

4,985 

40 

43 

0.11 

23,579 

8.36 

11.1 

Mountain  Av.  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Central  Av.  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Monte  Vista  Av. 

9 

6,028 

40 

43 

0.11 

28,512 

9.95 

13.9 

Co  Rd.  Ramona  Av. 

9 

8,598 

40 

43 

0.11 

40,669 

5 

13.68 

6 

21.6 

East  End  Av. 

9 

7,377 

40 

43 

0.11 

34,893 

7 

11.95 

8 

17.8 

Reservoir  Av. 

9 

6,835 

40 

43 

0.11 

32,330 

9 

11.16 

10 

16.2 

San  Antonio  Av. 

9 

7,216 

40 

43 

0.11 

34,132 

8 

11.71 

9 

17.3 

Towne  Av. 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Palamores  St. 

9 

6,040 

40 

43 

0.11 

28,569 

9.97 

13.9 

Garey  Av. 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Main  St. 

9 

3,384 

40 

43 

0.11 

16,006 

5.80 

7.2 

Park  Av. 

9 

6,633 

40 

43 

0.11 

31,374 

10 

10.86 

15.6 

White  Av. 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Hamilton  Bl. 

9 

10,679 

40 

43 

0.11 

50,512 

3 

16.46 

4 

28.8 

State  St.  71 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Humane  Way 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Omar  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Temple  Av. 

9 

53 

40 

43 

0.11 

251 

0.09 

0.1 

Pomona  Bl. 

9 

3,868 

40 

43 

0.11 

18,296 

6.58 

8.4 

Brea  Canyon  Rd. 

9 

4,211 

40 

43 

0.11 

19,918 

7.13 

9.2 

Lemon  Rd. 

9 

2,212 

40 

43 

0.11 

10,463 

3.85 

4.6 

Fairway  Dr. 

9 

0 

40 

43 

0.11 

0 

0.00 

0.0 

Nogales  Av. 

9 

2,480 

15 

43 

0.11 

11,730 

30.43 

1 

12.0 

Fullerton  Rd. 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

Azusa  Av.  Oh 

GS 

3,184 

15 

43 

0.00 

0 

0.00 

15.7 

TOTALS: 

743,679                             270.16                          744.9 

INUSTRY  TRANSFER  STATION  TO  BASSETT  JUNCTION 

-  SEGMENT  3 

Brea  Canyon 

9 

9804 

60 

28 

0.11 

30,197 

4 

6.84 

4 

18.9 
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Lemon 

9 

7761 

60 

28 

0.11 

23,904 

5 

5.58 

5 

13.9 

Fairway 

9 

324 

60 

28 

0.11 

999 

9 

0.26 

9 

0.5 

Nogales 

9 

30446 

60 

28 

0.11 

93,773 

1 

14.61 

1 

218.8 

California 

9 

5889 

60 

28 

0.11 

18,137 

7 

4.35 

7 

10.0 

Sunset 

9 

17215 

60 

28 

0.11 

53,022 

2 

10.66 

2 

45.0 

Orange 

9 

3906 

60 

28 

0.11 

12,030 

8 

2.97 

8 

6.2 

Puente 

9 

16220 

60 

28 

0.11 

49,959 

3 

10.22 

3 

40.4 

Vineland 

9 

6466 

60 

28 

0.11 

19,914 

6 

4.74 

6 

11.1 

TOTALS: 

301,936 

60.21 

364.7 

BASSETT  JUNCTION  TO  SOUTHERN  PACIFIC  LA  TRANSPORTATION  CENTER  -  SEGMENT  4 

Temple 

9 

19190 

60 

28 

0.11 

59,107 

7 

11.49 

55.4 

Cogswell 

9 

6015 

50 

28 

0.11 

18,528 

6.37 

11.7 

Peck 

9 

33160 

40 

28 

0.11 

102,134 

2 

33.53 

4 

505.6 

Ramona 

9 

33300 

30 

28 

0.11 

102,564 

1 

59.53 

2 

661.0 

Cypress 

9 

3975 

30 

28 

0.11 

12,242 

11.99 

10.9 

Tyler 

9 

13932 

30 

28 

0.11 

42,912 

36.20 

3 

54.0 

Arden 

9 

13105 

35 

28 

0.11 

40,364 

25.38 

7 

43.2 

Baldwin 

9 

25017 

40 

28 

0.11 

77,052 

4 

30.10 

5 

142.2 

Temple  City 

9 

21484 

45 

28 

0.11 

66,170 

5 

21.86 

9 

87.5 

Lower  Azusa 

9 

11816 

50 

28 

0.11 

36,394 

11.48 

28.0 

Encinita 

9 

5586 

50 

28 

0.11 

17,204 

5.95 

10.7 

Walnut  Grove 

9 

4839 

50 

28 

0.11 

14,905 

5.21 

9.1 

San  Gabriel 

9 

32833 

50 

28 

0.11 

101,125 

3 

21.45 

10 

394.5 

Del  Mar 

9 

14259 

50 

28 

0.11 

43,917 

10 

13.33 

37.3 

Mission 

9 

15592 

50 

28 

0.11 

48,023 

9 

14.26 

43.2 

Ramona 

9 

17024 

50 

28 

0.11 

52,433 

8 

15.20 

50.4 

Valley 

9 

20955 

25 

28 

0.11 

64,543 

6 

69.47 

1 

133.9 

Boea 

NA 

6230 

25 

28 

0.00 

0 

26.18 

6 

21.4 

Vineburn 

NA 

2168 

20 

28 

0.00 

0 

15.04 

8.0 

San  Pablo 

NA 

3223 

20 

28 

0.00 

0 

22.04 

8 

12.3 

TOTALS: 

899,616 

456.07 

2320.1 

SP  LA  TRANSPORTATION  CENTER  TO  NORTHERN  ORANGE  CO  -  SEG 

MENT5 

Washington  Blvd 

NA 

25942 

10 

20 

0.00 

0 

487.19 

2 

536.4 

Santa  Fe  Ave 

NA 

16435 

10 

20 

0.00 

0 

367.27 

3 

190.0 

25th  St 

NA 

4834 

10 

20 

0.00 

0 

129.06 

36.3 

E.  Alameda  st 

NA 

8594 

10 

20 

0.00 

0 

217.32 

6 

72.9 

41st  Street 

4 

10656 

10 

24 

0.34 

86,953 

4 

261.23 

5 

97.2 

Vernon  Ave 

4 

12998 

10 

4 

0.34 

17,677 

307.22 

4 

129.6 

51st  Street 

4 

215 

10 

2 

0.34 

146 

6.11 

1.4 

55th  Street 

8 

6649 

10 

28 

0.20 

37,236 

173.00 

8 

52.9 

Slauson  Ave 

8 

30400 

10 

28 

0.20 

170,238 

1 

520.07 

1 

997.2 

Randolph  St 

8 

7240 

20 

28 

0.20 

40,544 

10 

46.79 

31.1 

Gage  Ave 

9 

18369 

20 

28 

0.11 

56,576 

7 

99.51 

123.8 

Florence  Ave 

9 

28262 

20 

20 

0.11 

62,177 

6 

126.82 

384.0 

Nadeau  st 

9 

13427 

20 

20 

0.11 

29,540 

78.97 

72.3 

Santa  Fe  Ave 

9 

9560 

15 

10 

0.11 

10,516 

106.03 

57.6 

Long  Beach  Blvd 

9 

19658 

15 

30 

0.11 

64,871 

5 

184.88 

7 

183.6 

State  St 

9 

12890 

20 

10 

0.11 

14,179 

76.47 

67.9 

California  Ave 

9 

11816 

20 

10 

0.11 

12,998 

71.29 

59.7 

San  Juan  Ave 

9 

3223 

20 

6 

0.11 

2,127 

22.04 

12.3 

Otis  Ave 

9 

12890 

20 

10 

0.11 

14,179 

76.47 

67.9 

Atlantic  Ave 

9 

26855 

20 

10 

0.11 

29,540 

124.05 

318.8 

Garfield  Ave 

9 

25888 

20 

4 

0.11 

11,391 

121.94 

282.8 

Firestone  Blvd 

9 

46298 

20 

6 

0.11 

30,557 

129.26 

-738.2 

Rives  Ave 

9 

8594 

20 

6 

0.11 

5,672 

54.45 

38.7 
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Paramount  Bvlvd 

9 

26533 

20 

2 

0.11 

5,837 

123.37 

306.1 

Downey  Ave 

9 

10194 

20 

6 

0.11 

6,728 

63.06 

48.5 

Dolan  Ave 

9 

387 

20 

12 

0.11 

510 

2.75 

1.4 

Brookshire  Ave 

9 

9131 

20 

12 

0.11 

12,052 

57.39 

41.8 

Patton  Rd 

9 

8594 

20 

12 

0.11 

11,343 

54.45 

38.7 

Lakewood  Blvd 

9 

36523 

20 

30 

0.11 

120,525 

2 

135.52 

9 

3270.6 

Woodruff  Ave 

9 

15039 

20 

30 

0.11 

49,628 

8 

86.17 

86.7 

Stewart  &  Gray  Rd 

9 

9023 

20 

10 

0.11 

9,926 

56.81 

41.2 

Regent  View  Ave 

9 

2578 

20 

10 

0.11 

2,836 

17.79 

9.6 

Hoxie  Ave 

8A 

107 

20 

6 

0.11 

71 

0.77 

0.4 

Studebaker  Rd 

8 

13127 

20 

6 

0.20 

15,752 

77.58 

69.8 

Orr  &  Day  Rd 

8 

27 

20 

4 

0.20 

21 

0.19 

0.1 

Pioneer  Blvd 

9 

16059 

20 

6 

0.11 

10,599 

90.48 

96.8 

San  Antonio  Blvd 

9 

18906 

20 

6 

0.11 

12,478 

101.46 

131.0 

Funston  Ave 

8 

3545 

20 

6 

0.20 

4,254 

24.14 

13.6 

Rosecrans  Ave 

9 

30077 

20 

6 

0.11 

19,851 

129.83 

502.3 

Bloomfield  Ave 

9 

7519 

20 

6 

0.11 

4,963 

48.40 

32.6 

Shoemaker  Ave 

9 

489 

20 

4 

0.11 

215 

3.47 

1.7 

Carmenita  Rd 

8 

3223 

20 

6 

0.20 

3,867 

22.04 

12.3 

Alondra  Blvd 

9 

4297 

20 

10 

0.11 

4,726 

28.96 

16.9 

Marquardt  Ave 

9A 

322 

20 

4 

0.11 

142 

2.29 

1.1 

Valley  View  Ave 

9 

2148 

20 

10 

0.11 

2,363 

14.91 

7.9 

Artesia  Blvd 

9 

26855 

20 

12 

0.11 

35,448 

124.05 

318.8 

Knott  Ave 

9 

21484 

20 

12 

0.11 

28,359 

110.09 

172.1 

Western  Ave 

9A 

16113 

20 

12 

0.11 

21,269 

90.70 

97.4 

Beach  Blvd 

9 

36523 

20 

30 

0.11 

120,525 

3 

135.52 

10 

3270.6 

Stanton  Ave 

9 

12461 

20 

30 

0.11 

41,120 

9 

74.42 

64.5 

TOTALS: 

1,242,527                           5464.07                       11730.6 

COLTON  YARD  TO  L^ 

i  VERNE  TRANSI 

*ER  ST  A' 

HON  -  SE 

GMENT6 

Meridian  Ave 

NA 

645 

50 

2 

0.00 

0 

0.74 

1.1 

Pepper  Ave 

8 

10742 

50 

2 

0.20 

4,297 

7 

10.61 

10 

24.5 

Eucalyptus  Ave 

3 

2148 

50 

2 

0.34 

1,461 

2.40 

3.7 

Acacia  Ave 

9 

3223 

60 

2 

0.11 

709 

2.47 

5.0 

Sycamore  Ave 

3 

3760 

60 

2 

0.34 

2,557 

2.86 

6.0 

Date  Ave 

3 

215 

60 

2 

0.34 

146 

0.17 

0.3 

Olive  Ave 

3 

215 

60 

2 

0.34 

146 

0.17 

0.3 

Riverside  Ave 

9 

12890 

60 

2 

0.11 

2,836 

8.57 

27.9 

Orange  Ave 

3 

215 

60 

2 

0.34 

146 

0.17 

0.3 

Palm  Ave 

3 

537 

60 

2 

0.34 

365 

0.43 

0.8 

Willow  Ave 

9 

2148 

60 

2 

0.11 

473 

1.67 

3.3 

Lilac  Ave 

9 

1826 

60 

2 

0.11 

402 

1.43 

2.7 

Cactus  Ave 

9 

2685 

60 

2 

0.11 

591 

2.07 

4.1 

Cedar  Ave 

9 

2685 

60 

2 

0.11 

591 

2.07 

4.1 

Linden  Ave 

3 

752 

60 

2 

0.34 

511 

0.60 

1.1 

Maple  Ave 

3 

537 

60 

2 

0.34 

365 

0.43 

0.8 

Locust  Ave 

3 

2578 

60 

2 

0.34 

1,753 

1.99 

4.0 

Laurel  Ave 

3 

724 

60 

2 

0.34 

492 

0.57 

1.1 

Alder  Ave 

9A 

4404 

60 

2 

0.11 

969 

3.32 

7.1 

Tamarind  Ave 

3 

1826 

60 

2 

0.34 

1,242 

1.43 

2.7 

Palmetto  Ave 

3 

3115 

60 

2 

0.34 

2,118 

2.39 

4.8 

Mango  Ave 

8 

6445 

60 

2 

0.20 

2,578 

4.72 

11.1 

Sierra  Ave 

8 

13213 

60 

2 

0.20 

5,285 

56 

8.74 

28.9 

Juniper  Ave 

9 

5586 

50 

2 

0.11 

1,229 

5.95 

10.7 

Cypress  Ave 

3 

2685 

50 

2 

0.34 

1,826 

2.98 

4.7     |f 

Oleander  Ave 

3 

2685 

50 

2 

0.34 

1,826 

2.98 

4.7 

Citrus  Ave 

9A 

3223 

50 

2 

0.11 

709 

3.55 

5.8     J 

Page  4 


1996  DATA 

LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

Tokay  Ave 

NA 

376 

50 

2 

0.00 

0 

0.43 

0.6 

Almeria  Ave 

NA 

161 

50 

2 

0.00 

0 

0.18 

0.3 

Sultana  Ave 

NA 

21 

50 

2 

0.00 

0 

0.02 

0.0 

Hemlock  Ave 

NA 

107 

50 

2 

0.00 

0 

0.12 

0.2 

Miller  Ave 

NA 

269 

50 

2 

0.00 

0 

0.31 

0.4 

Redwood  Ave 

NA 

269 

50 

2 

0.00 

0 

0.31 

0.4 

Base  Line  St 

NA 

1074 

50 

2 

0.00 

0 

1.22 

1.8 

East  Ave 

3 

645 

50 

2 

0.34 

438 

0.74 

1.1 

Etiwanda  Ave 

9 

2685 

50 

2 

0.11 

591 

2.98 

4.7 

Milliken  Ave 

9 

5371 

50 

2 

0.11 

1,182 

5.74 

10.2 

Haven  Ave 

9 

7949 

50 

2 

0.11 

1,749 

8.19 

16.4 

Hermosa  Ave 

3 

645 

50 

2 

0.34 

438 

0.74 

1.1 

Ramona  Ave 

3 

215 

50 

2 

0.34 

146 

0.25 

0.4 

Archibald  Ave 

9 

3652 

50 

2 

0.11 

803 

4.00 

6.6 

Amethyst  Ave 

3 

2578 

50 

2 

0.34 

1,753 

2.87 

4.5 

Base  Line  St 

9 

8594 

50 

2 

0.11 

1,891 

8.77 

18.1 

Hellman  Ave 

3 

2685 

50 

2 

0.34 

1,826 

2.98 

4.7 

Grove  Ave 

9A 

9453 

50 

2 

0.11 

2,080 

9.52 

20.6 

11th  St 

NA 

645 

50 

2 

0.00 

0 

0.74 

1.1 

10th  St 

NA 

645 

50 

2 

0.00 

0 

0.74 

1.1 

9th  St 

NA 

645 

50 

2 

0.00 

0 

0.74 

1.1 

8th  St 

NA 

645 

50 

2 

0.00 

0 

0.74 

1.1 

Campus  Ave 

3 

5156 

50 

2 

0.34 

3,506 

8 

5.53 

9.7 

6th  St 

3 

645 

50 

2 

0.34 

438 

0.74 

1.1 

3rd  St 

3 

2685 

50 

2 

0.34 

1,826 

2.98 

4.7 

2nd  St 

3 

2041 

50 

2 

0.34 

1,388 

2.28 

3.5 

1st  St 

3 

1074 

50 

2 

0.34 

730 

1.22 

1.8 

Euclid  Ave 

9 

26425 

50 

2 

0.11 

5,814 

3 

19.83 

8 

141.7 

Laurel  Ave 

NA 

537 

50 

2 

0.00 

0 

0.61 

0.9 

Palm  Ave 

NA 

537 

50 

2 

0.00 

0 

0.61 

0.9 

San  Antonio  Ave 

3 

7949 

50 

2 

0.34 

5,405 

5 

8.19 

16.4 

Mountain  Ave 

9 

14394 

40 

2 

0.11 

3,167 

10 

20.93 

7 

45.0 

Benson  Ave 

NA 

3760 

40 

2 

0.00 

0 

6.41 

8.1 

Central  Ave 

9A 

15039 

40 

2 

0.11 

3,309 

9 

21.64 

6 

48.3 

Claremont  Blvd 

9 

0 

30 

2 

0.11 

0 

0.00 

0.0 

Towne  Ave 

9 

8552 

30 

2 

0.11 

1,881 

24.15 

4 

27.1 

Garey  Ave 

9 

12568 

30 

4 

0.11 

5,530 

4 

33.38 

2 

46.1 

Pine  St 

NA 

8552 

30 

28 

0.00 

0 

24.15 

5 

27.1 

Fulton  Rd 

9 

12568 

30 

8 

0.11 

11,060 

1 

33.38 

1 

46.1 

White  Ave 

9 

9778 

30 

8 

0.11 

8,605 

2 

27.11 

3 

32.3 

Arrow  Hwy 

9 

2148 

30 

4 

0.11 

945 

6.64 

5.6 

E  Street 

3 

1074 

30 

4 

0.34 

1,461 

3.37 

2.7 

D  Street 

NA 

5371 

30 

4 

0.00 

0 

15.88 

9 

15.4 

TOTALS: 

103,585                              386.83                          752.7 

LA  VERNE  TRANSFER 

STATION  TO  IRWINDAl 

E  TRANS 

FER  STATION 

-  SEGMENT  7 

San  Dimas  Cyn  Rd 

9 

0 

40 

4 

0.11 

0 

0.00 

0.0 

Walnut  Ave 

9A 

161 

40 

4 

0.11 

71 

0.29 

0.3 

San  Dimas  Ave 

9 

161 

40 

4 

0.11 

71 

0.29 

0.3 

Cataract  Ave 

9A 

161 

40 

4 

0.11 

71 

0.29 

0.3 

Lone  Hill  Ave 

9 

430 

40 

4 

0.11 

189 

0.77 

0.8 

Valley  Center  Ave 

9 

2890 

40 

4 

0.11 

1,271 

7 

4.99 

8 

6.1 

Sunflower  Ave 

9A 

4641 

40 

4 

0.11 

2,042 

5 

7.82 

6 

10.3 

Covina  Blvd 

9A 

3760 

40 

4 

0.11 

1,654 

6 

6.41 

7 

8.1 

Bonnie  Cove  Ave 

9 

156 

40 

4 

0.11 

69 

0.28 

0.3 

Cypress  St 

8 

806 

40 

4 

0.20 

645 

10 

1.43 

10 

1.6 

Glendora  Ave 

8 

102 

40 

4 

0.20 

82 

0.18 

0.2 

Page  5 


1996  DATA 

LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL  / 

Grand  Ave 

9 

2256 

40 

4 

0.11 

993 

9 

3.93 

9 

4.7 

Barranca  Ave 

8 

9668 

30 

4 

0.20 

7,734 

1 

26.85 

2 

31.8 

Citrus  Ave 

9 

2546 

30 

4 

0.11 

1,120 

8 

7.83 

5 

6.7 

Hollenbeck  Ave 

8 

8056 

30 

4 

0.20 

6,445 

2 

22.92 

3 

25.1 

Azusa  Ave 

9 

13857 

30 

4 

0.11 

6,097 

3 

36.05 

1 

53.5 

Lark  Ellen  Ave 

9 

430 

30 

4 

0.11 

189 

1.36 

1.1 

Vincent  Ave 

9A 

430 

30 

4 

0.11 

189 

1.36 

1.1 

Irwindale  Ave 

8 

6678 

30 

4 

0.20 

5,343 

4 

19.38 

4 

19.9 

TOTALS: 

34,274 

142.41 

172.2 

IRWINDALE  TRANSFER  STATION  TO  BASSETT  JUNCTION  -  SEGMENT  8 

Cypress  St 

NA 

21 

20 

4 

0.00 

0 

3 

0.15 

3 

0.1 

Ramon  Bl/Dowling  Ave. 

9 

21 

20 

4 

0.11 

9 

1 

0.15 

1 

0.1 

Pacific  Ave 

NA 

21 

20 

4 

0.00 

0 

4 

0.15 

4 

0.1 

MacDevitt  St 

NA 

21 

20 

4 

0.00 

0 

5 

0.15 

5 

0.1 

Merced  Ave 

NA 

21 

20 

4 

0.00 

0 

6 

0.15 

6 

0.1 

Francisquito  Ave 

9 

21 

20 

4 

0.11 

9 

2 

0.15 

2 

0.1 

Dalewood  St 

NA 

21 

20 

4 

0.00 

0 

7 

0.15 

7 

0.1 

Amar  Rd 

NA 

21 

20 

4 

0.00 

0 

8 

0.15 

8 

0.1 

TOTALS: 

19 

1.23 

0.6 
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APPENDIX  B 
Traffic  Count  Data 
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DESERT  CENTER 

DESERT  CENTER  RICE  ROAD  / 1-10  EASTBOUND  RAMPS 

TURNING  MOVEMENT  COUNT 
AM  -  PM  PEAK  HOURS 
AUGUST  1995     / 


tts 


■r 


•.■»■'•    Arr^li. 


fc?J?S?3 


o 
o 

'o 


25424  Jaclyn  Avenue'  •  Moreno  Valley,  CA  •  92557 


o 
o 
>o 

•O 

o 

■fr 


DESERT  CENTER 

N/S:  DESERT  CENTER  RICE  ROAD 
E/W:  1-10  EASTBOOND  RAMPS 
I:  SONNY 


COONTS  DNLIHITED 

25424  JACLYN  AVENUE 

MORENO  VALLEY,  CA  92557 

909-247-6716 

TOTAL  VOLOHE 


Site  Code  :  00066801 

Start  Date:  08/02/95 

File  I.D.  :  DCDC10EA 

Page    :  1 


DESERT  CENTER  RICE  ROAD 
Southbound 


1-10  EASTBOOND  ON  ROAD 
Westbound 

Left  Thru  Right 


DESERT  CENTER  RICE  ROAD 
Northbound 

Left  Thru  Right 


1-10  EASTBOOND  OFF  ROAD 
Eastbound 


Left  Thru  Right 
Peak  Hour  Analysis  By  Entire  Intersection  for  the  Period:  07:00  to  09:00  on  08/02/95 


Left  Thru  Right 


Total 


Peak  start  07:30 

Voluae 

16 

1 

Percent 

941 

61 

Pk  total 

17 

Highest 

08:15 

Voluie 

8 

0 

Hi  total 

8 

PHF 

.53 

0 
01 


07:30 

0 

01 

0 

07:00 

0 

0 

.0 


0 

01 


0 
01 


07:30 

0 
01 

0 
07:00 

0 

0 

.0 


0 
01 


0 
01 


07:30 

43 
981 

44 
07:30 

12 

12 
.92 


1 
21 


• 


DESE 

;rt  CENTf 

:r  rice 

OAD 

0 

0 

1 

16 

43 
0 
0 

0 

0 

1 

1 

17     - 

16 

1 

43 

60 


I -10  EASTBOUND  OFF  ROAD 

0  — 

0       0 

0 


43 


43 


TOTAL  VOLUME 


44 


17 


1    44 


Intersection  Total 
61 


17 


16 
1 
0 


I -10  EASTBOUND  ON  ROAD 


• 


1 

1 

o    - 

l 

0 

1 

0 

0 

0 

"~ l 
0 

0 

1 

0 

0 

0 

0 

DESERT  CENT 

IR  RICE  F 

tOAD 

DESERT  CENTER 

N/S:  DESERT  CENTER  RICE  ROAD 
E/W:  1-10  EASTEOOND  RAMPS 
WEATHER:  SONNY 


DESERT  CENTER  RICE  ROAD 
Southbound 


COUNTS  UNLIMITED 

25424  JACLYN  AVENUE 

MORENO  VALLEY,  CA  92557 

909-247-6716 

TOTAL  VOLUME 


Left 
Date  08/02/95  - 


Thru  Right 


1-10  EASTBOUND  ON  ROAD 
Westbound 

Left  Thru  Right 


DESERT  CENTER  RICE  ROAD 
Northbound 

Left  Thru  Right 


1-10  EASTBOUND  OFF  ROAD 
Eastbound 

Left  Thru  Right 


Site  Code  :  00066801 
Start  Date:  08/02/95 
File  I.D.  :  DCDC10EA 
Page    :  1 


Total 


07:00 

6 

0 

0 

0 

0 

0 

0 

1 

0 

10 

0 

0 

17 

07:15 

7 

0 

0 

0 

0 

0 

0 

0 

0 

8 

0 

0 

15 

07:30 

2 

0 

0 

0 

0 

0 

0 

0 

0 

12 

0 

0 

14 

07:45 

4 

0 

0 

0 

0 

0 

0 

0 

0 

11 

0 

0 

15 

Br  Total 

19 

0 

0 

0 

0 

0 

0 

1 

0 

41 

0 

0 

61 

08:00 

2 

1 

0 

0 

0 

0 

0 

0 

0 

11 

1 

0 

15 

08:15 

8 

0 

0 

0 

0 

0 

0 

0 

0 

9 

0 

0 

17 

08:30 

3 

0 

0 

0 

0 

0 

0 

0 

0 

8 

1 

0 

12 

08:45 

1 

0 

0 

0 

0 

0 

0 

0 

0 

9 

1 

1 

12 

Hr  Total 

14 

1 

0 

0 

0 

0 

0 

0 

0 

37 

3 

1 

56 

*TOTAL* 


33 


78 


117 


Peak  Hour  Analysis  By  Individual  Approach  for  the  Period:  07:00  to  09:00  on  08/02/95 


Peak  start  07:00 


Voluie 

Percent 

Pk  total 

Highest 

Voluie 

Hi  total 

PHF 


19 

1001 

19 

07:15 
7 
7 
.68 


0 
0% 


0 
0% 


08:00 

0 
01 

0 
07:00 

0 

0 

.0 


0 
01 


0 
01 


07:00 

0     1 
0%   1001 

1 
07:00 

0    1 

1 
.25 


0 


Peak  Hour  Analysis  By  Entire  Intersection  for  the  Period:  07:00  to  09:00  on  08/02/95 
Peak  start  07:30 


Voluie 
Percent 
Pk  total 
Highest 

Voluie 
Hi  total 
PHF 


16 

941 

17 

08:15 
8 
8 
.53 


1 
61 


0 
01 


07:30 

0 

0% 

0 

07:00 

0 

0 

.0 


0 
01 


0 
01 


07:30 

0 

0% 

0 

07:00 

0 

0 

.0 


0 
0% 


0 
01 


07:30 

43 

1 

981 

21 

44 

07:30 

12 

0 

12 

.92 

07:30 

43 

1 

981 

21 

44 

07:30 

12 

0 

12 

.92 

0 
01 


0 
0% 


.• 


(• 


COUNTS  UNLIMITED 

DESERT  CENTER                              25424  JACLYN  AVENUE                        Site  Code  :  00066801 

N/S:  DESERT  CENTER  RICE  ROAD                  MORENO  VALLEY,  CA  92557                       Start  Date:  08/01/95 

E/W:  1-10  EASTBODND  RAHPS                        909-247-6716                           File  I.D.  :  DCDC10EP 

WEATHER:  SONNY                                                               Page     :  1 

A                                     TOTAL  VOLUME 

DESERT  CENTER  RICE  ROAD 

1-10  EASTBOUND  ON  RAMP 

DESERT  CENTER  RICE  ROAD 

1-10  EASTBOUND  OFF  RAHP 

Southbound 

Westbound 

Northbound 

Eastbound 

Left  Thru  Right 

Ha+A  AC /f\1  /QR  ...-_..      .   . 

Left  Thru  Right 

Left  Thru  Right 

Left  Thru  Right 

Total 

Peak  Hour  Analysis  By  Entire  Intersection  for  the  Period:  16:00  to  18:00  on  08/01/95 

Peak  start  16:00 

16:00 

16:00 

16:00 

Voluie    13    1    0 

0    0    0 

0    1    0 

36    1    0 

Percent   931    1%        01 

01    01    01 

01   1001    0% 

971    Z%         OS 

Pk  total   14 

0 

1 

37 

Highest   16:15 

16:00 

16:00 

16:15 

Voluie     4    0    0 

0    0    0 

0    1    0 

14    0    0 

Hi  total    4 

0 

1 

14 

PHF      .88 

.0 

.25 

.66 

13 


I -10  EASTBOUND  OFF  RAMP 


36 


36 


TOTAL  VOLUME 


37 


14 


1         37 


Intersection  Total 
52 


13 

14  1 

0 


I -10  EASTBOUND  ON  RAMP 


• 


DESERT  CENTER  RICE  ROAD 


DESERT  CENTER 

H/S:  DESERT  CENTER  RICE  ROAD 
E/W:  1-10  EASTBOOND  RAHPS 
WEATHER:  SONNY 


COUNTS  UNLIMITED 

25424  JACLYN  AVENUE 

MORENO  VALLEY,  CA  92557 

909-247-6716 

TOTAL  VOLUME 


Site  Code  : 
Start  Date: 
File  I.D.  : 
Page    : 


00066801 
08/01/95 
DCDC10EP 
1 

(M> 


s* 


DESERT  CENTER  RICE  ROAD 
Southbound 

Left  Thru  Right 
Date  08/01/95  


1-10  EASTBOUND  ON  RAMP 
Westbound 

Left  Thru  Right 


DESERT  CENTER  RICE  ROAD 
Northbound 

Left  Thru  Right 


1-10  EASTBOUND  OFF  RAHP 
Eastbound 

Left  Thru  Right 


Total 


16:00 

2 

1 

0 

0 

0 

0 

0 

1 

0 

9 

1 

0 

14 

16:15 

4 

0 

0 

0 

0 

0 

0 

0 

0 

14 

0 

0 

18 

16:30 

4 

0 

0 

0 

0 

0 

0 

0 

0 

6 

0 

0 

10 

16:45 

3 

0 

0 

0 

0 

0 

0 

0 

0 

7 

0 

0 

10 

Hr  Total 

13 

1 

0 

0 

0 

0 

0 

1 

0 

36 

1 

0 

52 

17:00 

1 

0 

0 

0 

0 

0 

0 

0 

0 

7 

0 

0 

8 

17:15 

3 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

8 

17:30 

5 

0 

0 

0 

0 

0 

0 

0 

0 

8 

0 

0 

13 

17:45 

2 

0 

0 

0 

0 

0 

0 

0 

0 

9 

0 

0 

11 

Hr  Total 

11 

0 

0 

0 

0 

0 

0 

0 

0 

29 

0 

0 

40 

*TOTAL* 


24 


65 


92 


Peak  Hour  Analysis  By  Individual  Approach  for  the  Period:  16:00  to  18:00  on  08/01/95 


Peak  start  16:00 

17:00 

16:00 

16:00 

Voline    13    1 

0 

0 

0 

0 

0    1 

0 

36 

1 

0 

Percent   931    71 

01 

0% 

01 

01 

01   100% 

0% 

97% 

3% 

0% 

Pk  total   14 

0 

1 

37 

Highest   16:15 

16:00 

16:00 

16:15 

Voline     4    0 

0 

0 

0 

0 

0    1 

0 

14 

0 

0 

Hi  total    4 

0 

1 

14 

PHF      .88 

.0 

.25 

.66 

Peak  Hour  Analysis  By 

Entire  ] 

intersection  for  the  Peric 

>d:  16:00  to  18:00 

on  08/( 

)l/95 

Peak  start  16:00 

16:00 

16:00 

16:00 

Voline    13    1 

0 

0 

0 

0 

0    1 

0 

36 

1 

0 

Percent   931    7% 

0% 

01 

01 

01 

01   100% 

01 

97% 

3% 

0% 

Pk  total   14 

0 

1 

37 

Highest   16:15 

16:00 

16:00 

16:15 

Voluie     4    0 

0 

0 

0 

0 

0    1 

0 

14 

0 

0 

Hi  total    4 

0 

1 

14 

PHF      .88 

.0 

.25 

.66 

■• 
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%*; 


DESERT  CENTER 

EAGLE  MOUNTAIN  ROAD  /  RAGSDALE  ROAD 


TURNING  MOVEMENT  COUNT 

AM  -  PM  PEAK  HOURS 

AUGUST  1995 


!*«££.  €&?&&*■ 
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25424  Jaclyn  Avenue  •  Moreno  Valley,  CA  •  92557 


8 

•o 
o 
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DESERT  CENTER 
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DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  95EXEMRR.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 12.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 50  /  50 

LANE  WIDTH  (FT) 12 
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PERCENTAGE  OF  TRUCKS 31.2 
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PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 
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PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 43  /  57 

LANE  WIDTH  (FT) 12 
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FACILITY  LOCATION KAISER  RD  N/O  LAKE  TAMARISK  DR 

ANALYST MAS 

TIME  OF  ANALYSIS 1995  EXISTING 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  95EXKRLT.RUR 


A)  ADJUSTMENT  FACTORS 


• 


PERCENTAGE  OF  TRUCKS 31.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 40  /  60 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  4 

PERCENT  NO  PASSING  ZONES 20 


B)  CORRECTION  FACTORS 
LEVEL  TERRAIN 


LOS 


E      E      E 
T      B      R 


1.8    2.2 


.92    .96 


HV 


.74 


2.2 


2.5    .92 


.96 


2.2 


2.5    .92 


.96 


1.6    1.6    .92    .96 


1.6    1.6    .97    .96 


.7 
.75 
.75 


C)  LEVEL  OF  SERVICE  RESULTS 


INPUT 

VOLUME (vph): 

26 

ACTUAL  FLOW  RATE: 

26 

SERVICE 

LOS 

FLOW  RATE 

V/C 

A 

218 

.12 

B 

414 

.24 

C 

672 

.39 

D 

1148 

.62 

E 

1952 

1 

LOS  FOR  GIVEN  CONDITIONS:  A 
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**************************************************************** 


File  Name  L1EXAM.HC0 

Streets:  (N-S)  EAGLE  MOUNTAIN  RD 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst MAS 

Date  of  Analysis 8/9/95 

Other  Information 1995  AM  PEAK  HOUR 

Two-way  Stop- control  led  Intersection 


(E-W)  1-10  EB  RAMP 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

No.  Lanes 

0 

1< 

0 

1> 

1 

0 

1> 

1 

1| 

0 

0 

0 

Stop/Yield 

N 

N 

Volumes 

0 

0 

0 

0 

1 

3 

0 

PHF 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

Grade 

0 

0 

0 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0 

0 

SU/RV's  <%) 

0 

0 

0 

0 

0 

0 

0 

CV's  <%) 

0 

0 

0 

0 

0 

0 

0 

PCE's 

1.1 

1.1 

I  1.1 

1.1 

1.1 

1.1 

1.1 

m 


Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  <tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


• 


• 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1385 

Movement  Capacity:  (pcph)  1385 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1714 

Movement  Capacity:  (pcph)  1714 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

Step  3:  TH  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1091 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1091 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1059 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1059 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L        1     1059  >  1083         >   3.3     >  A 

EB  T        3     1091  >  >  >       3.3 

Intersection  Delay  =    3.3 


• 


• 
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**************************************************************** 


File  Name L1EXPM.HC0 

Streets:  (N-S)  EAGLE  MOUNTAIN  RD 

Major  Street  Direction NS 

Length  of  Time  Analyzed 60  (min) 

Analyst MAS 

Date  of  Analysis 8/9/95 

Other  Information 1995  PM  PEAK  HOUR 

Two-way  St op- control  led  Intersection 


(E-W)  1-10  EB  RAMP 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV'S  <%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R| 

I 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

0    1< 

I 

1> 

1 

0 

N 

1> 

1 

1| 

0 

0 

0 

0 

2| 

0 

0 

5 

2 

2| 

.95 

.95 1 

.95 

.95 

.95 

.95 

.95 1 

0 

I 

0 

0 

0 

0 

o| 

0 

0 

0 

0 

°l 

0 

o| 

0 

0 

0 

0 

0| 

0 

o| 

0 

0 

0 

0 

0| 

1.1 

1.1| 

1.1 

1.1 

1.1 

1.1 

1 .1 1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1385 

Movement  Capacity:  (pcph)  1385 

Prob.  of  Queue-free  State:  1-00 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1711 

Movement  Capacity:  (pcph)  1711 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

Step  3:  TH  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1088 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1088 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1057 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1057 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L        6     1057  >  1065         >   3.4     >  A 

EB  T        2     1088  >  >  >        3.2 

EB  R        2     1385  2.6         A 


Intersection  Delay  =     2.7 


• 
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**************************************************************** 


File  Name  L2EXAM.HC0 

Streets:  (N-S)  EAGLE  MOUNTAIN  RD 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst MAS 

Date  of  Analysis 8/9/95 

Other  Information 1995  AM  PEAK  HOUR 

Two-way  Stop- control  led  Intersection 


(E-W)  1-10  WB  RAMP 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

1>   1 

0 
N 

0 

1< 

1 
N 

0 

0 

0 

1> 

1 

1 

0    1 

0 

6 

0 

0 

1 

.95  .95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

1.1  1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

• 


Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  <tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1383 

Movement  Capacity:  (pcph)  1383 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  6 

Potential  Capacity:  (pcph)  1703 

Movement  Capacity:  (pcph)  1703 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

Step  3:  TH  from  Minor  Street  UB         EB 

Conflicting  Flows:  (vph)  7 

Potential  Capacity:  (pcph)  1082 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1082 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  UB         EB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1057 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1057 


# 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  R        1     1383  2.6  A 


Intersection  Delay  =     0.3 


♦ 


• 
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**************************************************************** 


File  Name L2EXPM.HC0 

Streets:  (N-S)  EAGLE  MOUNTAIN  RD 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst MAS 

Date  of  Analysis 8/9/95 

Other  Information 1995  PM  PEAK  HOUR 

Two-way  Stop- control  led  Intersection 


(E-W)  1-10  UB  RAMP 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  <%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

1>   1 

0 
N 

0 

1< 

1 
N 

0 

0 

0 

1> 

1 

1 

1    5 

1 

0 

0 

2 

0 

.95  .95 

.95 

.95 

.95 

.95  . 

95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

o 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

1.1  1.1 

1.1 

1.1) 

1.1 

1.1   1 

.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  5 

Potential  Capacity:  (pcph)  1377 

Movement  Capacity:  (pcph)  1377 

Prob.  of  Queue-free  State:  1-00 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1712 

Movement  Capacity:  (pcph)  1712 

Prob.  of  Queue-free  State:  1-00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue- free  State:  0-00 


Step  3:  TH  from  Minor  Street 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  7 

Potential  Capacity:  (pcph)  1082 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1081 

Prob.  of  Queue-free  State:  1.00 


WB  EB 


Conflicting  Flows:  (vph)  7 

Potential  Capacity:  (pcph)  1049 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1048 


• 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  T        2     1081  3.3  A         3.3 

3.3 
NB  L        1     1712  2.1  A         0.4 

Intersection  Delay  =     1.0 


• 
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**************************************************************** 


File  Name  L3EXAM.HC0 

Streets:  (N-S)  EAGLE  MOUNTAIN  RD 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst MAS 

Date  of  Analysis 8/9/95 

Other  Information 1995  AM  PEAK  HOUR 

Two-way  Stop-controlled  Intersection 


(E-W)  RAGSDALE  ROAD 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

No.  Lanes 

0 

1< 

1 

1> 

1 

0 

0    0 

0 

1> 

0<   1 

Stop/Yield 

N 

N 

Volumes 

1 

1 

0 

0 

5 

1 

PHF 

.95 

.95 

.95 

.95 

.95 

.95 

Grade 

0 

0 

0 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0 

CV's  (%) 

0 

0 

0 

0 

0 

0 

PCE's 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  UB          EB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1383 

Movement  Capacity:  (pcph)  1383 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB          NB 

Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1711 

Movement  Capacity:  (pcph)  1711 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

Step  4:  LT  from  Minor  Street  UB          EB 

Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1056 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1056 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  L        6     1056  >  >  > 

1093  3.3      A     3.3 

WB  R        1     1383  >  >  > 


Intersection  Delay  =     2.4 


0 
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**************************************************************** 


File  Name L3EXPM.HC0 

Streets:  (N-S)  EAGLE  MOUNTAIN  RD 

Major  Street  Direction NS 

Length  of  Time  Analyzed 60  (min) 

Analyst MAS 

Date  of  Analysis 8/9/95 

Other  Information 1995  PM  PEAK  HOUR 

Two-way  Stop- control  led  Intersection 


(E-W)  RAGSDALE  ROAD 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

0    1< 

1 

N 

1> 

1 

0 
N 

0    0 

0 

1> 

0<   1 

2 

2 

1 

0 

1 

0 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


UB  EB 


Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1381 

Movement  Capacity:  (pcph)  1381 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB          NB 

Conflicting  Flows:  (vph)  4 

Potential  Capacity:  (pcph)  1707 

Movement  Capacity:  (pcph)  1707 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1055 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  1054 


• 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  L        1     1054  >  1054         >   3.4     >  A 

SB  L        1     1707  2.1  A         2.1 

Intersection  Delay  =     1.1 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name  L4EXAM.HC0 

Streets:  (N-S)  DESERT  CTR  RICE  RD 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst MAS 

Date  of  Analysis 8/9/95 

Other  Information 1995  AM  PEAK  HOUR 

Two-way  Stop-controlled  Intersection 


(E-W)  1-10  EB  RAMP 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  <%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

0    1< 

1 
N 

1> 

1 

0 
N 

1> 

1 

1 

0 

0 

0 

0 

0 

16 

1 

43 

1 

o 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1383 

Movement  Capacity:  (pcph)  1383 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1714 

Movement  Capacity:  (pcph)  1714 

Prob.  of  Queue-free  State:  0.99 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue- free  State:  0.00 

Step  3:  TH  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  17 

Potential  Capacity:  (pcph)  1069 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.99 

Movement  Capacity:  (pcph)  1057 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  17 

Potential  Capacity:  (pcph)  1035 
Major  LT,  Minor  TH 

Impedance  Factor:  0.99 

Adjusted  Impedance  Factor:  0.99 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.99 

Movement  Capacity:  (pcph)  1024 
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Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS    By  App 








EB  L 

50 

1024  > 

1025 

EB  T 

1 

1057  > 

SB  L 

19 

1714 

>  3.7     >  A 

>  >       3.7 
2.1          A         2.0 


Intersection  Delay  =    3.2 
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**************************************************************** 


File  Name L4EXPM.HC0 

Streets:  (N-S)  DESERT  CTR  RICE  RD 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst MAS 

Date  of  Analysis 8/9/95 

Other  Information 1995  PM  PEAK  HOUR 

Two-way  Stop- control  led  Intersection 


(E-W)  1-10  EB  RAMP 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

0    1< 

1 
N 

1> 

1 

0 
N 

1> 

1 

1 

0 

0 

0 

1 

0 

13 

1 

36 

1 

0 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1383 

Movement  Capacity:  (pcph)  1383 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1712 

Movement  Capacity:  (pcph)  1712 

Prob.  of  Queue-free  State:  0.99 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

Step  3:  TH  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  15 

Potential  Capacity:  (pcph)  1071 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.99 

Movement  Capacity:  (pcph)  1062 

Prob.  of  Queue-free  State:  1.00 

Step  A:  LT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  15 

Potential  Capacity:  (pcph)  1038 
Major  LT,  Minor  TH 

Impedance  Factor:  0.99 

Adjusted  Impedance  Factor:  0.99 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.99 

Movement  Capacity:  (pcph)  1029 
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Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS    By  App 


EB  L       42     1029  >  1030  >   3.6     >  A 

EB  T        1     1062  >  >          >       3.6 

SB  L       15     1712  2.1          A         2.0 

Intersection  Delay  =     3.1 
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**************************************************************** 


File  Name  L5EXAM.HC0 

Streets:  (N-S)  DESERT  CTR  RICE  RD 
Major  Street  Direction....  NS 

Length  of  Time  Analyzed 60  (min) 

Analyst MAS 

Date  of  Analysis 8/9/95 

Other  Information 1995  AM  PEAK  HOUR 

Two-way  Stop-controlled  Intersection 


(E-W)  1-10  WB  RAMP 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

1>   1 

0 
N 

0 

1< 

1 
N 

1> 

1< 

1 

0 

0 

0 

0   37 

14 

40 

1 

1 

13 

.95  .95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

1.1  1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB          EB 

Conflicting  Flows:  (vph)  14 

Potential  Capacity:  (pcph)  1362 

Movement  Capacity:  (pcph)  1362 

Prob.  of  Queue-free  State:  0.99 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  54 

Potential  Capacity:  (pcph)  1616 

Movement  Capacity:  (pcph)  1616 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

Step  3:  TH  from  Minor  Street  WB          EB 

Conflicting  Flows:  (vph)  51 

Potential  Capacity:  (pcph)  1026 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1026 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  71 

Potential  Capacity:  (pcph)  963 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  963 
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HCS:  Unsignalized  Intersection   Release  2.1  Page  3 
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Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L        1      963  >  >  > 

EB  T        1     1026  >  1305         >   2.8     >  A      2.8 

EB  R       15     1362  >  >  > 


Intersection  Delay  =     0.6 
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File  Name  L5EXPM.HC0 

Streets:  (N-S)  DESERT  CTR  RICE  RD 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst MAS 

Date  of  Analysis 8/9/95 

Other  Information 1995  PM  PEAK  HOUR 

Two-way  Stop-controlled  Intersection 


(E-W)  1-10  WB  RAMP 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

1>   1 

0 
N 

0 

1< 

1 
N 

1> 

1< 

1 

0 

0 

0 

0   34 

12 

50 

0 

2 

18 

.95  .95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

1.1   1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  <tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  12 

Potential  Capacity:  (pcph)  1365 

Movement  Capacity:  (pcph)  1365 

Prob.  of  Queue-free  State:  0.98 

Step  2:  LT  from  Major  Street  SB          NB 

Conflicting  Flows:  (vph)  62 

Potential  Capacity:  (pcph)  1602 

Movement  Capacity:  (pcph)  1602 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

Step  3:  TH  from  Minor  Street  UB          EB 

Conflicting  Flows:  (vph)  46 

Potential  Capacity:  (pcph)  1032 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1032 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB          EB 

Conflicting  Flows:  (vph)  71 

Potential  Capacity:  (pcph)  963 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  963 
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Intersection  Performance  Summary 


FlowRate  MoveCap  SharedCap  Avg. Total 

Delay 

Movement 

v(pcph)  Cm(pcph)  Csh(pcph)  Delay 

LOS 

By  App 

EB  T 

2     1032  >             > 

> 

2.8 

EB  R 

21     1365  >  1328        >   2.8 

>  A 

Intersection  Delay  =     0.6 


•' 


f 


£ 


APPENDIX  D 

Future  Conditions  Without  the  Project 

At-grade  Crossing  Analysis 


2000  BASE 

LAST  UPDATE  1/15/96 


% 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

EAGLE  MOUNTAIN  TO  FERRUM  -  Segment  1A 

NO  CROSSINGS 

FERRUM  TO  COLTON  YARD  -  Segment  IB 

Parkside  Dr. 

8 

409 

15 

42 

0.20 

3,432 

5.16 

10 

1.9 

Bay  Dr. 

9 

832 

15 

42 

0.11 

3,842 

10.43 

5 

3.8 

Cleveland  St. 

9 

90 

35 

42 

0.11 

416 

0.21 

0.2 

Hammond  Rd. 

9 

484 

35 

42 

0.11 

2,237 

1.13 

1.1 

66th  Av. 

9 

4,732 

35 

42 

0.11 

21,863 

5 

10.38 

6 

11.7 

62nd  Av. 

9 

740 

35 

42 

0.11 

3,420 

1.72 

1.6 

58th  Av. 

8 

953 

35 

42 

0.20 

8,005 

2.20 

2.1 

Airport  Blvd. 

9 

6,940 

35 

42 

0.11 

32,061 

3 

14.76 

3 

18.4 

Av.  54 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

52nd  Av. 

9 

1,497 

35 

42 

0.11 

6,917 

3.43 

3.4 

5th  St. 

8 

310 

35 

42 

0.20 

2,604 

0.72 

0.7 

50th  Av. 

8 

1,720 

35 

42 

0.20 

14,445 

9 

3.93 

3.9 

Dillon  Rd. 

9 

8,769 

35 

42 

0.11 

40,511 

1 

18.15 

1 

24.6 

South  Indio  Oh 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Jackson  St.  SR  10 

GS 

25,215 

35 

42 

0.00 

0 

0.00 

162.0 

Monroe  St.  Oh 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Monroe  St. 

GS 

11,221 

35 

42 

0.00 

0 

0.00 

34.4 

Indio  Oh  St.  10 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Washington  St.  DVHD 

GS 

4,279 

35 

42 

0.00 

0 

0.00 

10.4 

Monterey  Av. 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Ramon  Rd.  Oh 

GS 

8,028 

35 

42 

0.00 

0 

0.00 

22.0 

Date  Palm  Dr.  Oh 

GS 

5,337 

35 

42 

0.00 

0 

0.00 

13.4 

Palm  Dr.  Oh 

GS 

6,758 

35 

42 

0.00 

0 

0.00 

17.8 

Indian  Av.  Oh 

GS 

6,955 

35 

42 

0.00 

0 

0.00 

18.4 

Tipton  Rd. 

9 

136 

35 

42 

0.11 

627 

0.32 

0.3 

Palm  Spr  OVH  St.  1 1 1 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Broadway 

9 

2,253 

35 

42 

0.11 

10,410 

10 

5.12 

5.2 

Apache  Trail 

9 

4,566 

35 

42 

0.11 

21,097 

6 

10.04 

7 

11.2 

Hargreave  St. 

9 

4,551 

35 

42 

0.11 

21,024 

7 

10.01 

8 

11.2 

San  Gorgonio  Av. 

9A 

4,461 

35 

42 

0.11 

20,608 

8 

9.83 

9 

10.9 

Eight  St. 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

22nd  St. 

9 

8,570 

35 

42 

0.11 

39,595 

2 

17.79 

2 

23.9 

North  Sunset  Av. 

9A 

802 

35 

42 

0.11 

3,703 

1.86 

1.8 

Highland  Springs  Av. 

9 

347 

35 

42 

0.11 

1,604 

0.81 

0.8 

Pennsylvania  Av. 

9 

756 

35 

42 

0.11 

3,492 

1.75 

1.7 

Beaumont  Av.  St.  79 

9 

5,141 

35 

42 

0.11 

23,750 

4 

11.22 

4 

12.9 

California  Av. 

9 

1,739 

35 

42 

0.11 

8,033 

3.98 

3.9 

Veile  Av. 

8 

604 

35 

42 

0.20 

5,077 

1.40 

1.3 

Beaumont  Oh  St.  60 

GS 

6,765 

35 

42 

0.00 

0 

0.00 

17.8 

San  Timoteo  Cyn  Rd. 

9 

544 
1,164 

35 

42 

0.11 

2,515 

1.26 

1.2 

Live  Oak  CynRd. 

9 

35 

42 

0.11 

5,380 

2.68 

2.6 

Allesandro  Rd. 

9 

932 

35 

42 

0.11 

4,305 

2.15 

2.1 

San  Timoteo  Cyn  Rd. 

9 

0 

35 

42 

0.11 

0 

0.00 

0.0 

Beaumont  Av. 

9 

364 

35 

42 

0.11 

1,680 

0.85 

0.8 

Whittier  Av. 

9 

213 

35 

42 

0.11 

983 

0.50 

0.5 

Barton  Rd.  Oh 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Mountain  View  Av. 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Anderson  St.  Oh 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Waterman  Av. 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Hunts  Ln. 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Colton  Loma  Linda  Yd 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Colton  St.  15 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

So.  East  Conn.  Oh 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Mount  Vernon  Av. 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Page  1 


2000  BASE 

LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

TOTALS: 

313,637                              153.80                            461.7 

COLTON  YARD  TO  INDUSTRY  TRANSFER  YARD  -  Segment  2 

Colton  Yard 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

La  Cadena  Dr.  Up 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

Rancho  Av.  Oh 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

Pepper  Av.  Oh 

GS 

1,957 

15 

43 

0.00 

0 

0.00 

9.3 

Riverside  Av.  Oh 

GS 

13,961 

40 

43 

0.00 

0 

0.00 

42.9 

Cedar  Av.  Oh 

GS 

20,224 

40 

43 

0.00 

0 

0.00 

84.0 

Sierra  Av.  Oh 

GS 

22,833 

40 

43 

0.00 

0 

0.00 

111.1 

Citrus  Av.  Oh 

GS 

8,220 

40 

43 

0.00 

0 

0.00 

20.4 

Cherry  Av.  Oh 

GS 

4,958 

40 

43 

0.00 

0 

0.00 

11.1 

Etiwanda  Av. 

GS 

12,656 

40 

43 

0.00 

0 

0.00 

36.8 

Vina  Vista  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Milliken  Av. 

9 

13,569 

40 

43 

0.11 

64,182 

2 

19.99 

3 

41.0 

Haven  Av. 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Turner  Av. 

9 

1,043 

40 

43 

0.11 

4,935 

1.85 

2.1 

Archibald  Av. 

9 

4,437 

40 

43 

0.11 

20,986 

7.49 

9.8 

Vineyard  Av. 

9 

11,742 

40 

43 

0.11 

55,542 

3 

17.81 

4 

33.0 

Grove  Av.  Up 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Bon  View  Av. 

9 

9,264 

40 

43 

0.11 

43,819 

6 

14.59 

7 

23.8 

Campus  Av. 

9 

6,915 

40 

43 

0.11 

32,709 

11.27 

16.4 

Sultana  Av. 

9 

4,566 

40 

43 

0.11 

21,598 

7.70 

10.1 

Euclid  Av.  Up 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Euclid  Av.  State  83 

9 

28,705 

40 

43 

0.11 

135,775 

1 

32.04 

1 

227.9 

Vine  Av. 

9 

6,002 

40 

43 

0.11 

28,391 

9.92 

13.8 

San  Antonio  Av . 

9 

5,611 

40 

43 

0.11 

26,538 

9.32 

12.8 

4 

Mountain  Av.  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

% 

Central  Av.  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Monte  Vista  Av. 

9 

6,785 

40 

43 

0.11 

32,091 

11.08 

16.0 

Co  Rd.  Ramona  Av. 

9 

9,677 

40 

43 

0.11 

45,773 

5 

15.15 

6 

25.2 

East  End  Av. 

9 

7,738 

40 

43 

0.11 

36,598 

7 

12.47 

8 

18.9 

Reservoir  Av. 

9 

7,169 

40 

43 

0.11 

33,910 

9 

11.65 

10 

17.2 

San  Antonio  Av . 
Towne  Av. 

9 
GS 

7,569 
0 

40 
40 

43 
43 

0.11 
0.00 

35,800 
0 

8 

12.22 
0.00 

9 

18.4 
0.0 

Palamores  St. 

9 

6,335 

40 

43 

0.11 

29,965 

10.42 

14.8 

Garey  Av. 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Main  St. 

9 

3,549 

40 

43 

0.11 

16,789 

6.07 

7.6 

Park  Av. 

9 

6,957 

40 

43 

0.11 

32,907 

10 

11.34 

16.5 

White  Av. 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Hamilton  Bl. 

9 

11,201 

40 

43 

0.11 

52,980 

4 

17.13 

5 

30.8 

State  St.  71 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Humane  Way 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Omar  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Temple  Av. 

9 

56 

40 

43 

0.11 

263 

0.10 

0.1 

Pomona  Bl. 

9 

4,057 

40 

43 

0.11 

19,190 

6.89 

8.8 

Brea  Canyon  Rd. 

9 

4,417 

40 

43 

0.11 

20,891 

7.46 

9.7 

Lemon  Rd. 

9 

2,320 

40 

43 

0.11 

10,974 

4.03 

4.8 

Fairway  Dr. 

9 

0 

40 

43 

0.11 

0 

0.00 

0.0 

Nogales  Av. 

9 

2,601 

15 

43 

0.11 

12,304 

31.87 

2 

12.6 

Fullerton  Rd. 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

Azusa  Av.  Oh 

GS 

3,340 

15 

43 

0.00 

0 

0.00 

16.5 

TOTALS: 

814,909                             289.85                           924.0 

INUSTRY  TRANSFER  STATION  TO  BASSETT  JUT 

ACTION  - 

SEGMENT  3 

Brea  Canyon 

9 

10,283 

60 

28 

0.11 

31,673 

4 

7.12 

4 

20.1   [ 

1 

Lemon 

9 

8,140 

60 

28 

0.11 

25,072 

5 

5.82 

5 

14.8 

Fairway 

9 

340 

60 

28 

0.11 

1,048 

9 

0.27 

9 

0.5 
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CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 
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FACTOR 
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RANK 

(min) 

RANK 

DEL 

Nogales 

9 

31,934 

60 

28 

0.11 

98,356 

1 

14.82 

1 

285.8 

California 

9 

6,177 

60 

28 

0.11 

19,024 

7 

4.54 

7 

10.5 

Sunset 

9 

18,056 

60 

28 

0.11 

55,614 

2 

11.02 

2 

49.1 

Orange 

9 

4,097 

60 

28 

0.11 

12,618 

8 

3.10 

8 

6.6 

Puente 

9 

17,013 

60 

28 

0.11 

52,400 

3 

10.57 

3 

44.0 

Vineland 

9 

6,782 

60 

28 

0.11 

20,887 

6 

4.95 

6 

11.8 

TOTALS: 

316,691 

62.22 

443.2 

BASSETT  JUNCTION  TO  SOUTHERN  PACIFIC  LA  TRANSPORTATION  CENTER  -  SEGMENT  4 

Temple 

9 

20,128 

60 

28 

0.11 

61,995 

7 

11.85 

61.1 

Cogswell 

9 

6,309 

50 

28 

0.11 

19,433 

6.66 

12.4 

Peck 

9 

34,781 

40 

28 

0.11 

107,125 

2 

33.84 

4 

797.3 

Ramona 

9 

34,927 

30 

28 

0.11 

107,577 

1 

60.06 

2 

1060.5 

Cypress 

9 

4,169 

30 

28 

0.11 

12,840 

12.54 

11.5 

Tyler 

9 

14,613 

30 

28 

0.11 

45,009 

37.56 

3 

58.3 

Arden 

9 

13,746 

35 

28 

0.11 

42,337 

26.35 

7 
5 

46.6 
164.6 

Baldwin 

9 

26,240 

40 

28 

0.11 

80,818 

4 

30.82 

Temple  City 

9 

22,534 

45 

28 

0.11 

69,404 

5 

22.49 

9 

98.0 

Lower  Azusa 

9 

12,394 

50 

28 

0.11 

38,172 

11.93 

30.0 

Encinita 

9 

5,859 

50 

28 

0.11 

18,045 

6.22 

11.3 

Walnut  Grove 

9 

5,076 

50 

28 

0.11 

15,633 

5.45 

9.6 

San  Gabriel 

9 

34,437 

50 

28 

0.11 

106,067 

3 

21.67 

10 

600.1 

Del  Mar 

9 

14,956 

50 

28 

0.11 

46,064 

10 

13.82 

40.3 

Mission 

9 

16,354 

50 

28 

0.11 

50,370 

9 

14.77 

46.9 

Ramona 

9 

17,856 

50 

28 

0.11 

54,996 

8 

15.72 

55.0 

Valley 

9 

21,980 

25 

28 

0.11 

67,697 

6 

71.50 

1 

149.4 

Boca 

NA 

6,535 

25 

28 

0.00 

0 

27.34 

6 

22.6 

Vineburn 

NA 

2,274 

20 

28 

0.00 

0 

15.76 

8.4 

San  Pablo 

NA 

3,380 

20 

28 

0.00 

0 

23.07 

8 

12.9 

TOTALS: 

943,582 

469.39 

3296.9 

SP  LA  TRANSPORTATION  CENTER  TO  NORTHERN  ORANGE  CO  -  SEGIV 

DENTS 

Washington  Blvd 

NA 

27,210 

10 

20 

0.00 

0 

498.06 

2 

628.7 

Santa  Fe  Ave 

NA 

17,238 

10 

20 

0.00 

0 

380.03 

3 

207.0 

25th  St 

NA 

5,070 

10 

20 

0.00 

0 

134.92 

38.4 

E.  Alameda  st 

NA 

9,014 

10 

20 

0.00 

0 

226.52 

6 

77.5 

41st  Street 

4 

11,177 

10 

24 

0.34 

91,203 

4 

271.81 

5 

103.9 

Vernon  Ave 

4 

13,633 

10 

4 

0.34 

18,541 

318.99 

4 

139.5 

51st  Street 

4 

225 

10 

2 

0.34 

153 

6.41 

1.5 

55th  Street 

8 

6,974 

10 

28 

0.20 

39,056 

180.61 

8 

56.0 

Slauson  Ave 

8 

31,885 

10 

28 

0.20 

178,558 

1 

527.71 

1 

1300.1 

Randolph  St 

8 

7,594 

20 

28 

0.20 

42,526 

10 

48.83 

33.0 

Gage  Ave 

9 

19,266 

20 

28 

0.11 

59,341 

7 

102.74 

136.1 

Florence  Ave 

9 

29,643 

20 

20 

0.11 

65,215 

6 

129.17 

469.3 

Nadeau  st 

9 

14,084 

20 

20 

0.11 

30,984 

81.97 

77.9 

Santa  Fe  Ave 

9 

10,028 

15 

10 

0.11 

11,030 

110.43 

61.4 

Long  Beach  Blvd 

9 

20,618 

15 

30 

0.11 

68,041 

5 

190.61 

7 

203.2 

State  St 

9 

13,520 

20 

10 

0.11 

14,872 

79.40 

73.1 

California  Ave 

9 

12,394 

20 

10 

0.11 

13,633 

74.10 

64.0 

San  Juan  Ave 

9 

3,380 

20 

6 

0.11 

2,231 

23.07 

12.9 

Otis  Ave 

9 

13,520 

20 

10 

0.11 

14,872 

79.40 

73.1 

Atlantic  Ave 

9 

28,167 

20 

10 

0.11 

30,984 

126.64 

379.0 

Garfield  Ave 

9 

27,153 

20 

4 

0.11 

11,947 

124.67 

331.2 

Firestone  Blvd 

9 

48,560 

20 

6 

0.11 

32,050 

125.25 

-608.4 

Rives  Ave 

9 

9,014 

20 

6 

0.11 

5,949 

56.75 

41.1 

Paramount  Bvlvd 

9 

27,829 

20 

2 

0.11 

6,122 

126.01 

362.0 

Downey  Ave 

9 

10,692 

20 

6 

0.11 

7,057 

65.64 

51.8 

Dolan  Ave 

9 

406 

20 

12 

0.11 

535 

2.88 

1.4 
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PROTECTION 
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(< 

Brookshire  Ave 

9 

9,577 

20 

12 

0.11 

12,641 

59.79 

44.6 

Patton  Rd 

9 

9,014 

20 

12 

0.11 

11,898 

56.75 

9 

41.1 
-16480.3 

Lakewood  Blvd 

9 

38,308 

20 

30 

0.11 

126,415 

2 

135.72 

Woodruff  Ave 

9 

15,774 

20 

30 

0.11 

52,053 

8 

89.30 

93.9 

Stewart  &  Gray  Rd 

9 

9,464 

20 

10 

0.11 

10,411 

59.19 

43.9 

Regent  View  Ave 

9 

2,704 

20 

10 

0.11 

2,974 

18.63 

10.1 

Hoxie  Ave 

8A 

113 

20 

6 

0.11 

74 

0.80 

0.4 

Studebaker  Rd 

8 

13,768 

20 

6 

0.20 

16,522 

80.54 

75.2 

Orr  &  Day  Rd 

8 

28 

20 

4 

0.20 

23 

0.20 

0.1 

Pioneer  Blvd 

9 

16.844 

20 

6 

0.11 

11,117 

93.66 

105.3 

San  Antonio  Blvd 

9 

19,830 

20 

6 

0.11 

13,088 

104.70 

144.4 

Funston  Ave 

8 

3,718 

20 

6 

0.20 

4,462 

25.26 

14.3 

Rosecrans  Ave 

9 

31,547 

20 

6 

0.11 

20,821 

131.82 

646.8 

Bloomfield  Ave 

9 

7,887 

20 

6 

0.11 

5,205 

50.49 

34.6 

Shoemaker  Ave 

9 

513 

20 

4 

0.11 

226 

3.64 

1.8 

Carmenita  Rd 

8 

3,380 

20 

6 

0.20 

4,056 

23.07 

12.9 

Alondra  Blvd 

9 

4,507 

20 

10 

0.11 

4,957 

30.29 

17.8 

Marquardt  Ave 

9A 

338 

20 

4 

0.11 

149 

2.40 

1.2 

Valley  View  Ave 

9 

2,253 

20 

10 

0.11 

2,479 

15.62 

8.3 

Artesia  Blvd 

9 

28,167 

20 

12 

0.11 

37,181 

126.64 

379.0 

Knott  Ave 

9 

22,534 

20 

12 

0.11 

29,745 

113.25 

192.8 

Western  Ave 

9A 

16,900 

20 

12 

0.11 

22,308 

93.88 

106.0 

Beach  Blvd 

9 

38,308 

20 

30 

0.11 

126,415 

3 

135.72 

10 

-16480.3 

Stanton  Ave 

9 

13,070 

20 

30 

0.11 

43,130 

9 

77.31 

69.4 

TOTALS: 

1,303,250                           5621.28 

If   It  It  IT  II 

COLTON  YARD  TO  LA 

VERNE  TRANSF 

ER  STAT 

ION  -  SEG 

MENT6 

( 

Meridian  Ave 

NA 

676 

50 

2 

0.00 

0 

0.77 

1.1 

Pepper  Ave 

8 

11,267 

50 

2 

0.20 

4,507 

7 

11.04 

10 

26.2 

Eucalyptus  Ave 

3 

2,253 

50 

2 

0.34 

1,532 

2.52 

3.9 

Acacia  Ave 

9 

3,380 

60 

2 

0.11 

744 

2.59 

5.3 

Sycamore  Ave 

3 

3,943 

60 

2 

0.34 

2,682 

2.99 

6.3 

Date  Ave 

3 

225 

60 

2 

0.34 

153 

0.18 

0.3 

Olive  Ave 

3 

225 

60 

2 

0.34 

153 

0.18 

0.3 

Riverside  Ave 

9 

13,520 

60 

2 

0.11 

2,974 

8.90 

30.0 

Orange  Ave 

3 

225 

60 

2 

0.34 

153 

0.18 

0.3 

Palm  Ave 

3 

563 

60 

2 

0.34 

383 

0.45 

0.8 

Willow  Ave 

9 

2,253 

60 

2 

0.11 

496 

1.75 

3.4 

Lilac  Ave 

9 

1,915 

60 

2 

0.11 

421 

1.49 

2.9 

Cactus  Ave 

9 

2,817 

60 

2 

0.11 

620 

2.17 

4.3 

Cedar  Ave 

9 

2,817 

60 

2 

0.11 

620 

2.17 

4.3 

Linden  Ave 

3 

789 

60 

2 

0.34 

536 

0.62 

1.2 

Maple  Ave 

3 

563 

60 

2 

0.34 

383 

0.45 

0.8 

Locust  Ave 

3 

2,704 

60 

2 

0.34 

1,839 

2.09 

4.2 

Laurel  Ave 

3 

759 

60 

2 

0.34 

516 

0.60 

1.1 

Alder  Ave 

9A 

4,619 

60 

2 

0.11 

1,016 

3.47 

7.5 
2.9 

Tamarind  Ave 

3 

1,915 

60 

2 

0.34 

1,302 

1.49 

Palmetto  Ave 

3 

3,267 

60 

2 

0.34 

2,222 

2.50 

5.1 

Mango  Ave 

8 

6,760 

60 

2 

0.20 

2,704 

4.93 

11.7 

Sierra  Ave 

8 

13,858 

60 

2 

0.20 

5,543 

6 

9.07 

31.2 

Juniper  Ave 

9 

5,859 

50 

2 

0.11 

1,289 

6.22 

11.3 

Cypress  Ave 

3 

2,817 

50 

2 

0.34 

1,915 

3.12 

5.0 

Oleander  Ave 

3 

2,817 

50 

2 

0.34 

1,915 

3.12 

5.0 

Citrus  Ave 

9A 

3,380 

50 

2 

0.11 

744 

3.72 

6.1 

Tokay  Ave 

NA 

394 

50 

2 

0.00 

0 

0.45 

0.7 

Almeria  Ave 

NA 

169 

50 

2 

0.00 

0 

0.19 

0.3     ■ 

Sultana  Ave 

NA 

23 

50 

2 

0.00 

0 

0.03 

0.0 

Hemlock  Ave 

NA 

113 

50 

2 

0.00 

0 

0.13 

0.2 
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HAZARD 
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HAZARD 
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DEL 

Miller  Ave 

NA 

282 

50 

2 

0.00 

0 

0.32 

0.5 

Redwood  Ave 

NA 

282 

50 

2 

0.00 

0 

0.32 

0.5 

Base  Line  St 

NA 

1,127 

50 

2 

0.00 

0 

1.28 

1.9 

East  Ave 

3 

676 

50 

2 

0.34 

460 

0.77 

1.1 

Etiwanda  Ave 

9 

2,817 

50 

2 

0.11 

620 

3.12 

5.0 

Milliken  Ave 

9 

5,633 

50 

2 

0.11 

1,239 

6.00 

10.8 

Haven  Ave 

9 

8,338 

50 

2 

0.11 

1,834 

8.54 

17.5 

Hermosa  Ave 

3 

676 

50 

2 

0.34 

460 

0.77 

1.1 

Ramona  Ave 

3 

225 

50 

2 

0.34 

153 

0.26 

0.4 

Archibald  Ave 

9 

3,831 

50 

2 

0.11 

843 

4.18 

7.0 

Amethyst  Ave 

3 

2,704 

50 

2 

0.34 

1,839 

3.00 

4.8 

Base  Line  St 

9 

9,014 

50 

2 

0.11 

1,983 

9.14 

19.3 

Hellman  Ave 

3 

2,817 

50 

2 

0.34 

1,915 

3.12 

5.0 

Grove  Ave 

9A 

9,915 

50 

2 

0.11 

2,181 

9.92 

21.9 

11th  St 

NA 

676 

50 

2 

0.00 

0 

0.77 

1.1 

10th  St 

NA 

676 

50 

2 

0.00 

0 

0.77 

1.1 

9th  St 

NA 

676 

50 

2 

0.00 

0 

0.77 

1.1 

8th  St 

NA 

676 

50 

2 

0.00 

0 

0.77 

1.1 

Campus  Ave 

3 

5,408 

50 

2 

0.34 

3,678 

8 

5.78 

10.3 

6th  St 

3 

676 

50 

2 

0.34 

460 

0.77 

1.1 

3rd  St 

3 

2,817 

50 

2 

0.34 

1,915 

3.12 

5.0 

2nd  St 

3 

2,141 

50 

2 

0.34 

1,456 

2.39 

3.7 

1st  St 

3 

1,127 

50 

2 

0.34 

766 

1.28 

1.9 

Euclid  Ave 

9 

27,717 

50 

2 

0.11 

6,098 

3 

20.26 

8 

167.3 

Laurel  Ave 

NA 

563 

50 

2 

0.00 

0 

0.64 

0.9 

Palm  Ave 

NA 

563 

50 

2 

0.00 

0 

0.64 

0.9 

San  Antonio  Ave 

3 

8,338 

50 

2 

0.34 

5,670 

5 

8.54 

17.5 

Mountain  Ave 

9 

15,098 

40 

2 

0.11 

3,321 

10 

21.70 

7 

48.6 

Benson  Ave 

NA 

3,943 

40 

2 

0.00 

0 

6.71 

8.5 

Central  Ave 

9A 

15,774 

40 

2 

0.11 

3,470 

9 

22.42 

6 

52.4 

Claremont  Blvd 

9 

0 

30 

2 

0.11 

0 

0.00 

0.0 

Towne  Ave 

9 

8,970 

30 

2 

0.11 

1,973 

25.17 

4 
2 

28.8 
49.6 

Garey  Ave 

9 

13,182 

30 

4 

0.11 

5,800 

4 

34.67 

Pine  St 

NA 

8,970 

30 

28 

0.00 

0 

25.17 

5 

28.8 

Fulton  Rd 

9 

13,182 

30 

8 

0.11 

11,600 

1 

34.67 

1 

49.6 

White  Ave 

9 

10,256 

30 

8 

0.11 

9,026 

2 

28.23 

3 

34.5 

Arrow  Hwy 

9 

2,253 

30 

4 

0.11 

991 

6.96 

5.9 

E  Street 

3 

1,127 

30 

4 

0.34 

1,532 

3.53 

2.9 

D  Street 

NA 

5,633 

30 

4 

0.00 

0 

16.60 

9 

16.2 

TOTALS: 

108,647                              402.68                            819.2 

LA  VERNE  TRANSFER 

STATION  TO  ERWINDALl 

JTRANSF 

ER  STATION  - 

SEGMENT  7 

San  Dimas  Cyn  Rd 

9 

0 

40 

4 

0.11 

0 

0.00 

0.0 

Walnut  Ave 

9A 

169 

40 

4 

0.11 

74 

0.30 

0.3 

San  Dimas  Ave 

9 

169 

40 

4 

0.11 

74 

0.30 

0.3 

Cataract  Ave 

9A 

169 

40 

4 

0.11 

74 

0.30 

0.3 

Lone  Hill  Ave 

9 

451 

40 

4 

0.11 

198 

0.80 

0.9 

Valley  Center  Ave 

9 

3,031 

40 

4 

0.11 

1,334 

7 

5.22 

8 

6.4 

Sunflower  Ave 

9A 

4,867 

40 

4 

0.11 

2,142 

5 

8.17 

6 

10.8 

Covina  Blvd 

9A 

3,943 

40 

4 

0.11 

1,735 

6 

6.71 

7 

8.5 

Bonnie  Cove  Ave 

9 

163 

40 

4 

0.11 

72 

0.29 

0.3 

Cypress  St 

8 

845 

40 

4 

0.20 

676 

10 

1.50 

10 

1.7 

Glendora  Ave 

8 

107 

40 

4 

0.20 

86 

0.19 

0.2 

Grand  Ave 

9 

2,366 

40 

4 

0.11 

1,041 

9 

4.11 

9 

4.9 

Barranca  Ave 

8 

10,140 

30 

4 

0.20 

8,112 

1 

27.96 

2 

34.0 

Citrus  Ave 

9 

2,670 

30 

4 

0.11 

1,175 

8 

8.20 

5 

7.1 

Hollenbeck  Ave 

8 

8,450 

30 

4 

0.20 

6,760 

2 

23.90 

3 

26.7 

Azusa  Ave 

9 

14,534 

30 

4 

0.11 

6,395 

3 

37.40 

1 

57.8 

Page  5 


2000  BASE 

LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL     i 

Lark  Ellen  Ave 

9 

451 

30 

4 

0.11 

198 

1.43 

1.1 

Vincent  Ave 

9A 

451 

30 

4 

0.11 

198 

1.43 

1.1 

Irwindale  Ave 

8 

7,005 

30 

4 

0.20 

5,604 

4 

20.23 

4 

21.1 

TOTALS: 

35,949 

148.45 

183.5 

IRWINDALE  TRANSFER  STATION  TO  BASSETT  JUNCTION  -  SEGMENT  8 

Cypress  St 

NA 

23 

20 

4 

0.00 

0 

3 

0.16 

3 

0.1 

Ramon  Bl/Dowling  Ave. 

9 

23 

20 

4 

0.11 

10 

1 

0.16 

1 

0.1 

Pacific  Ave 

NA 

23 

20 

4 

0.00 

0 

4 

0.16 

4 

0.1 

MacDevitt  St 

NA 

23 

20 

4 

0.00 

0 

5 

0.16 

5 

0.1 

Merced  Ave 

NA 

23 

20 

4 

0.00 

0 

6 

0.16 

6 

0.1 

Francisquito  Ave 

9 

23 

20 

4 

0.11 

10 

2 

0.16 

2 

0.1 

Dalewood  St 

NA 

23 

20 

4 

0.00 

0 

7 

0.16 

7 

0.1 

Amar  Rd 

NA 

23 

20 

4 

0.00 

0 

8 

0.16 

8 

0.1 

TOTALS: 

20 

1.29 

0.6 
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2005  BASE 

LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

EAGLE  MOUNTAIN  TO  FERRUM  -  Segment  1A 

NO  CROSSINGS 

FERRUM  TO  COLTON  YARD  -  Segment  IB 

Parkside  Dr. 

8 

808 

15 

42 

0.20 

6,791 

10.15 

10 

3.7 

Bay  Dr. 

9 

1,646 

15 

42 

0.11 

7,602 

20.42 

5 

7.8 

Cleveland  St. 

9 

178 

35 

42 

0.11 

824 

0.42 

0.4 

Hammond  Rd. 

9 

958 

35 

42 

0.11 

4,427 

2.21 

2.1 

66th  Av. 

9 

9,364 

35 

42 

0.11 

43,263 

5 

19.21 

6 

26.9 

62nd  Av. 

9 

1,465 

35 

42 

0.11 

6,767 

3.36 

3.3 

58th  Av. 

8 

1,886 

35 

42 

0.20 

15,840 

4.30 

4.3 

Airport  Blvd. 

9 

13,733 

35 

42 

0.11 

63,444 

3 

26.33 

3 

46.5 

Av.  54 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

52nd  Av. 

9 

2,963 

35 

42 

0.11 

13,689 

6.66 

6.9 

5th  St. 

8 

614 

35 

42 

0.20 

5,153 

1.42 

1.3 

50th  Av. 

8 

3,403 

35 

42 

0.20 

28,584 

9 

7.61 

8.1 

Dillon  Rd. 

9 

17,352 

35 

42 

0.11 

80,165 

1 

31.34 

1 

69.0 

South  Indio  Oh 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Jackson  St.  SR  10 

GS 

49,896 

35 

42 

0.00 

0 

0.00 

-344.5 

Monroe  St.  Oh 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Monroe  St. 

GS 

22,205 

35 

42 

0.00 

0 

0.00 

115.5 

Indio  Oh  St.  10 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Washington  St.  DVHD 

GS 

8,468 

35 

42 

0.00 

0 

0.00 

23.6 

Monterey  Av. 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Ramon  Rd.  Oh 

GS 

15,887 

35 

42 

0.00 

0 

0.00 

59.0 

Date  Palm  Dr.  Oh 

GS 

10,560 

35 

42 

0.00 

0 

0.00 

31.6 

Palm  Dr.  Oh 

GS 

13,373 

35 

42 

0.00 

0 

0.00 

44.6 

Indian  Av.  Oh 

GS 

13,763 

35 

42 

0.00 

0 

0.00 

46.6 

Tipton  Rd. 

9 

269 

35 

42 

0.11 

1,241 

0.63 

0.6 

Palm  Spr  OVH  St.  Ill 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Broadway 

9 

4,459 

35 

42 

0.11 

20,599 

10 

9.82 

10.9 

Apache  Trail 

9 

9,036 

35 

42 

0.11 

41,747 

6 

18.63 

7 

25.6 

Hargreave  St. 

9 

9,005 

35 

42 

0.11 

41,604 

7 

18.58 

8 

25.5 

San  Gorgonio  Av. 

9A 

8,827 

35 

42 

0.11 

40,780 

8 

18.26 

9 

24.9 

Eight  St. 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

22nd  St. 

9 

16,959 

35 

42 

0.11 

78,352 

2 

30.83 

2 

66.2 

North  Sunset  Av. 

9A 

1,586 

35 

42 

0.11 

7,328 

3.63 

3.6 

Highland  Springs  Av . 

9 

687 

35 

42 

0.11 

3,175 

1.59 

1.5 

Pennsylvania  Av. 

9 

1,496 

35 

42 

0.11 

6,910 

3.43 

3.4 

Beaumont  Av.  St.  79 

9 

10,173 

35 

42 

0.11 

46,998 

4 

20.62 

4 

30.0 

California  Av. 

9 

3,441 

35 

42 

0.11 

15,897 

7.69 

8.2 

Veile  Av. 

8 

1,196 

35 

42 

0.20 

10,047 

2.76 

2.7 

Beaumont  Oh  St.  60 

GS 

13,388 

35 

42 

0.00 

0 

0.00 

44.7 

San  Timoteo  Cyn  Rd. 

9 

1,077 

35 

42 

0.11 

4,977 

2.49 

2.4 

Live  Oak  CynRd. 

9 

2,304 

35 

42 

0.11 

10,645 

5.23 

5.3 

Allesandro  Rd. 

9 

1,873 

35 

42 

0.11 

8,655 

4.28 

4.3 

San  Timateo  Cyn  Rd . 

9 

0 

35 

42 

0.11 

0 

0.00 

0.0 

Beaumont  Av. 

9 

731 

35 

42 

0.11 

3,376 

1.69 

1.6 

Whittier  Av. 

9 

428 

35 

42 

0.11 

1,976 

1.00 

0.9 

Barton  Rd.  Oh 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Mountain  View  Av. 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Anderson  St.  Oh 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Waterman  Av. 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Hunts  Ln. 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Colton  Loma  Linda  Yd 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Colton  St.  15 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

So.  East  Conn.  Oh 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Mount  Vernon  Av. 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 
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2005  BASE 

LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

TOTALS: 

620,858                              284.59                            418.9 

COLTON  YARD  TO  INDUSTRY  TRANSFER  YARD  -  Segment  2 

Azusa  Av.  Oh 

GS 

6,736 

15 

43 

0.00 

0 

0.00 

36.9 

Fullerton  Rd. 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

Nogales  Av. 

9 

5,247 

15 

43 

0.11 

24,817 

61.96 

1 

27.4 

Fairway  Dr. 

9 

0 

40 

43 

0.11 

0 

0.00 

0.0 

Lemon  Rd. 

9 

4,680 

40 

43 

0.11 

22,135 

7.88 

10.4 

Brea  Canyon  Rd . 

9 

8,909 

40 

43 

0.11 

42,138 

14.11 

22.6 

Pomona  Bl. 

9 

8,183 

40 

43 

0.11 

38,706 

13.10 

20.3 

Temple  Av. 

9 

112 

40 

43 

0.11 

530 

0.20 

0.2 

Omar  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Humane  Way 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

State  St.  71 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Hamilton  Bl. 

9 

22,592 

40 

43 

0.11 

106,862 

4 

28.48 

4 

108.2 

White  Av. 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Park  Av. 

9 

14,033 

40 

43 

0.11 

66,374 

10 

20.52 

43.2 

Main  St. 

9 

7,159 

40 

43 

0.11 

33,863 

11.63 

17.1 

Garey  Av . 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Palamores  St. 

9 

12,778 

40 

43 

0.11 

60,441 

19.07 

37.4 

Towne  Av . 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

San  Antonio  Av . 

9 

15,266 

40 

43 

0.11 

72,208 

8 

21.88 

9 

49.5 

Reservoir  Av. 

9 

14,460 

40 

43 

0.11 

68,396 

9 

21.00 

10 

45.3 

East  End  Av. 

9 

15,607 

40 

43 

0.11 

73,819 

7 

22.24 

8 

51.4 

Co  Rd.  Ramona  Av. 

9 

19,453 

40 

43 

0.11 

92,010 

5 

25.96 

5 

77.4 

Monte  Vista  Av. 

9 

13,638 

40 

43 

0.11 

64,508 

20.07 

41.3 

Central  Av.  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0       | 

Mountain  Av.  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0      ' 

San  Antonio  Av. 

9 

11,278 

40 

43 

0.11 

53,346 

17.23 

31.1 

Vine  Av. 

9 

12,066 

40 

43 

0.11 

57,070 

18.21 

7 

34.3 

Euclid  Av.  State  83 

9 

57,701 

40 

43 

0.11 

272,928 

1 

24.92 

-216.1 

Euclid  Av.  Up 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Sultana  Av. 

9 

9,179 

40 

43 

0.11 

43,415 

14.48 

23.5 

Campus  Av. 

9 

13,900 

40 

43 

0.11 

65,749 

20.37 

42.6 

Bon  View  Av. 

9 

18,622 

40 

43 

0.11 

88,083 

6 

25.22 

6 

70.9 

Grove  Av.  Up 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Vineyard  Av. 

9 

23,604 

40 

43 

0.11 

111,647 

3 

29.19 

3 

121.0 

Archibald  Av. 

9 

8,919 

40 

43 

0.11 

42,185 

14.12 

22.6 

Turner  Av. 

9 

2,097 

40 

43 

0.11 

9,920 

3.66 

4.3 

Haven  Av. 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Milliken  Av. 

9 

27,276 

40 

43 

0.11 

129,016 

2 

31.37 

2 

187.7 

Vina  Vista  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Etiwanda  Av . 

GS 

25,441 

40 

43 

0.00 

0 

0.00 

149.5 

Cherry  Av.  Oh 

GS 

9,966 

40 

43 

0.00 

0 

0.00 

26.2 

Citrus  Av.  Oh 

GS 

16,523 

40 

43 

0.00 

0 

0.00 

56.8 

Sierra  Av.  Oh 

GS 

45,898 

40 

43 

0.00 

0 

0.00 

-428.8 

Cedar  Av.  Oh 

GS 

40,654 

40 

43 

0.00 

0 

0.00 

-1130.3 

Riverside  Av.  Oh 

GS 

28,063 

40 

43 

0.00 

0 

0.00 

208.4 

Pepper  Av.  Oh 

GS 

3,934 

15 

43 

0.00 

0 

0.00 

19.8 

Rancho  Av.  Oh 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

La  Cadena  Dr.  Up 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

Colton  Yard 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

TOTALS: 

1,640,168                            486.86                            -187.8 

INUSTRY  TRANSFER  STATION  TO  BASSETT  JUT 

ACTION  - 

SEGMENT  3 

Brea  Canyon 

9 

20,742 

60 

28 

0.11 

63,884 

4 

12.07 

3 

65.2   1 

Lemon 

9 

16,419 

60 

28 

0.11 

50,571 

5 

10.31 

4 

41.3      ' 

Fairway 

9 

686 

60 

28 

0.11 

2,114 

9 

0.54 

9 

1.0 
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2005  BASE 

LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(nun) 

RANK 

DEL 

Nogales 

9 

64,411 

60 

28 

0.11 

198,385 

1 

7.86 

7 

-132.4 

California 

9 

12,458 

60 

28 

0.11 

38,371 

7 

8.34 

6 

26.5 

Sunset 

9 

36,420 

60 

28 

0.11 

112,173 

2 

15.19 

1 

1251.2 

Orange 

9 

8,263 

60 

28 

0.11 

25,450 

8 

5.90 

8 

15.1 

Puente 

9 

34,315 

60 

28 

0.11 

105,692 

3 

15.07 

2 

505.6 

Vineland 

9 

13,678 

60 

28 

0.11 

42,130 

6 

8.98 

5 

30.5 

TOTALS: 

638,770 

84.26 

1804.0 

BASSETT  JUNCTION  TO  SOUTHERN  PACIFIC  LA  TRANSPORTATION  CENTER  -  SEGMENT  4 

Temple 

9 

40,599 

60 

28 

0.11 

125,045 

7 

15.14 

-847.9 

Cogswell 

9 

12,726 

50 

28 

0.11 

39,197 

12.19 

31.3 

Peck 

9 

70,154 

40 

28 

0.11 

216,073 

2 

9.68 

-161.0 

Ramona 

9 

70,449 

30 

28 

0.11 

216,983 

1 

16.37 

-202.5 

Cypress 

9 

8,408 

30 

28 

0.11 

25,898 

23.79 

9 

26.5 

Tyler 

9 

29,475 

30 

28 

0.11 

90,783 

57.41 

2 

322.5 

Arden 

9 

27,725 

35 

28 

0.11 

85,393 

41.21 

5 

7 

221.7 
-261.6 

Baldwin 

9 

52,925 

40 

28 

0.11 

163,010 

4 

28.82 

Temple  City 

9 

45,451 

45 

28 

0.11 

139,989 

5 

25.92 

8 

^10.4 

Lower  Azusa 

9 

24,998 

50 

28 

0.11 

76,994 

19.30 

119.4 

Encinita 

9 

11,817 

50 

28 

0.11 

36,397 

11.48 

28.0 

Walnut  Grove 

9 

10,238 

50 

28 

0.11 

31,533 

10.19 

22.9 

San  Gabriel 

9 

69,460 

50 

28 

0.11 

213,938 

3 

6.88 

-137.1 

Del  Mar 

9 

30,166 

50 

28 

0.11 

92,911 

10 

20.93 

239.1 

Mission 

9 

32,986 

50 

28 

0.11 

101,597 

9 

21.48 

408.4 

Ramona 

9 

36,015 

50 

28 

0.11 

110,927 

8 

21.80 

10 

1126.7 

Valley 

9 

44,333 

25 

28 

0.11 

136,545 

6 

84.55 

1 

-762.3 

Boca 

NA 

13,181 

25 

28 

0.00 

0 

49.86 

3 

57.8 

Vineburn 

NA 

4,586 

20 

28 

0.00 

0 

30.78 

6 

18.2 

San  Pablo 

NA 

6,818 

20 

28 

0.00 

0 

44.33 

4 

28.9 

TOTALS: 

1,903,213 

552.13 

-131.6 

SP  LA  TRANSPORTAT 

[ON  CENTER  TO 

NORTHE 

RNORAN 

GE  CO  -  SEG1V 

CENTS 

Washington  Blvd 

NA 

54,882 

10 

20 

0.00 

0 

434.82 

4 

-810.5 

Santa  Fe  Ave 

NA 

34,770 

10 

20 

0.00 

0 

537.83 

1 

2683.9 

25th  St 

NA 

10,226 

10 

20 

0.00 

0 

252.35 

8 

91.8 

E.  Alameda  st 

NA 

18,180 

10 

20 

0.00 

0 

394.37 

5 

228.7 

41st  Street 

4 

22,544 

10 

24 

0.34 

183,956 

4 

452.12 

3 

363.6 

Vernon  Ave 

4 

27,498 

10 

4 

0.34 

37,397 

500.36 

2 

652.8 

51st  Street 

4 

455 

10 

2 

0.34 

309 

12.88 

3.0 

55th  Street 

8 

14,067 

10 

28 

0.20 

78,776 

326.85 

6 

146.5 

Slauson  Ave 

8 

64,313 

10 

28 

0.20 

360,153 

1 

281.98 

7 

-609.4 

Randolph  St 

8 

15,317 

20 

28 

0.20 

85,775 

10 

87.37 

89.3 

Gage  Ave 

9 

38,861 

20 

28 

0.11 

119,691 

7 

135.66 

-5974.1 

Florence  Ave 

9 

59,791 

20 

20 

0.11 

131,540 

6 

91.10 

-363.0 

Nadeau  st 

9 

28,407 

20 

20 

0.11 

62,495 

127.08 

391.8 

Santa  Fe  Ave 

9 

20,226 

15 

10 

0.11 

22,248 

188.30 

10 

194.9 

Long  Beach  Blvd 

9 

41,588 

15 

30 

0.11 

137,239 

5 

238.89 

9 

-1985.8 

State  St 

9 

27,271 

20 

10 

0.11 

29,998 

124.91 

336.3 

California  Ave 

9 

24,998 

20 

10 

0.11 

27,498 

119.84 

254.4 

San  Juan  Ave 

9 

6,818 

20 

6 

0.11 

4,500 

44.33 

28.9 

Otis  Ave 

9 

27,271 

20 

10 

0.11 

29,998 

124.91 

336.3 

Atlantic  Ave 

9 

56,814 

20 

10 

0.11 

62,495 

102.46 

-399.5 

Garfield  Ave 

9 

54,768 

20 

4 

0.11 

24,098 

109.30 

-432.1 

Firestone  Blvd 

9 

97,947 

20 

6 

0.11 

64,645 

-202.06 

-216.2 

Rives  Ave 

9 

18,180 

20 

6 

0.11 

11,999 

98.81 

121.4 

Paramount  Bvlvd 

9 

56,132 

20 

2 

0.11 

12,349 

104.83 

-409.6 

Downey  Ave 

9 

21,566 

20 

6 

0.11 

14,234 

110.35 

173.6 

Dolan  Ave 

9 

818 

20 

12 

0.11 

1,080 

5.78 

2.9 
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2005  BASE 

LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL     | 

Brookshire  Ave 

9 

19,317 

20 

12 

0.11 

25,498 

102.92 

136.8 

Patton  Rd 

9 

18,180 

20 

12 

0.11 

23,998 

98.81 

121.4 
-260.3 

Lakewood  Blvd 

9 

77,267 

20 

30 

0.11 

254,980 

2 

-9.20 

Woodruff  Ave 

9 

31,816 

20 

30 

0.11 

104,992 

8 

132.14 

680.6 

Stewart  &  Gray  Rd 

9 

19,089 

20 

10 

0.11 

20,998 

102.12 

133.5 

Regent  View  Ave 

9 

5,454 

20 

10 

0.11 

6,000 

36.17 

22.2 

Hoxie  Ave 

8A 

227 

20 

6 

0.11 

150 

1.62 

0.8 

Studebaker  Rd 

8 

27,771 

20 

6 

0.20 

33,325 

125.89 

359.2 

Orr  &  Day  Rd 

8 

57 

20 

4 

0.20 

45 

0.41 

0.2 

Pioneer  Blvd 

9 

33,975 

20 

6 

0.11 

22,423 

134.21 

1116.6 

San  Antonio  Blvd 

9 

39,997 

20 

6 

0.11 

26,398 

135.36 

-2649.9 

Funston  Ave 

8 

7,499 

20 

6 

0.20 

8,999 

48.29 

32.5 

Rosecrans  Ave 

9 

63,631 

20 

6 

0.11 

41,997 

73.98 

-328.4 

Bloomfield  Ave 

9 

15,908 

20 

6 

0.11 

10,499 

89.85 

95.3 

Shoemaker  Ave 

9 

1,034 

20 

4 

0.11 

455 

7.29 

3.7 

Carmenita  Rd 

8 

6,818 

20 

6 

0.20 

8,181 

44.33 

28.9 

Alondra  Blvd 

9 

9,090 

20 

10 

0.11 

9,999 

57.17 

41.6 

Marquardt  Ave 

9A 

682 

20 

4 

0.11 

300 

4.83 

2.4 

Valley  View  Ave 

9 

4,545 

20 

10 

0.11 

5,000 

30.53 

18.0 

Artesia  Blvd 

9 

56,814 

20 

12 

0.11 

74,994 

102.46 

-399.5 

Knott  Ave 

9 

45,451 

20 

12 

0.11 

59,995 

130.51 

-807.0 

Western  Ave 

9A 

34,088 

20 

12 

0.11 

44,996 

134.29 

1152.9 

Beach  Blvd 

9 

77,267 

20 

30 

0.11 

254,980 

3 

-9.20 

-260.3 

Stanton  Ave 

9 

26,362 

20 

30 

0.11 

86,993 

9 

123.00 

299.7 

TOTALS: 

2,628,668                           6503.16 

f  f  IT  Tt  It  Tl 

COLTON  YARD  TO  LA 

VERNE  TRANSF 

ER  STAT 

ION  -  SEG 

MENT6 

i 

Meridian  Ave 

NA 

1,364 

50 

2 

0.00 

0 

1.54 

2.3       ' 

Pepper  Ave 

8 

22,725 

50 

2 

0.20 

9,090 

7 

18.33 

9 

92.4 

Eucalyptus  Ave 

3 

4,545 

50 

2 

0.34 

3,091 

4.92 

8.4 

Acacia  Ave 

9 

6,818 

60 

2 

0.11 

1,500 

4.97 

11.9 

Sycamore  Ave 

3 

7,954 

60 

2 

0.34 

5,409 

5.70 

14.4 

Date  Ave 

3 

455 

60 

2 

0.34 

309 

0.36 

0.7 

Olive  Ave 

3 

455 

60 

2 

0.34 

309 

0.36 

0.7 

Riverside  Ave 

9 

27,271 

60 

2 

0.11 

6,000 

14.00 

138.0 

Orange  Ave 

3 

455 

60 

2 

0.34 

309 

0.36 

0.7 

Palm  Ave 

3 

1,136 

60 

2 

0.34 

773 

0.90 

1.7 

Willow  Ave 

9 

4,545 

60 

2 

0.11 

1,000 

3.42 

7.4 

Lilac  Ave 

9 

3,863 

60 

2 

0.11 

850 

2.94 

6.1 

Cactus  Ave 

9 

5,681 

60 

2 

0.11 

1,250 

4.21 

9.5 

Cedar  Ave 

9 

5,681 

60 

2 

0.11 

1,250 

4.21 

9.5 

Linden  Ave 

3 

1,591 

60 

2 

0.34 

1,082 

1.25 

2.4 

Maple  Ave 

3 

1,136 

60 

2 

0.34 

773 

0.90 

1.7 

Locust  Ave 

3 

5,454 

60 

2 

0.34 

3,709 

4.05 

9.1 

Laurel  Ave 

3 

1,532 

60 

2 

0.34 

1,042 

1.20 

2.3 

Alder  Ave 

9A 

9,317 

60 

2 

0.11 

2,050 

6.55 

17.6 
6.1 

Tamarind  Ave 

3 

3,863 

60 

2 

0.34 

2,627 

2.94 

Palmetto  Ave 

3 

6,590 

60 

2 

0.34 

4,481 

4.82 

11.4 

Mango  Ave 

8 

13,635 

60 

2 

0.20 

5,454 

8.96 

30.4 

Sierra  Ave 

8 

27,952 

60 

2 

0.20 

11,181 

6 

14.15 

151.0 

Juniper  Ave 

9 

11,817 

50 

2 

0.11 

2,600 

11.48 

28.0 

Cypress  Ave 

3 

5,681 

50 

2 

0.34 

3,863 

6.05 

10.9 

Oleander  Ave 

3 

5,681 

50 

2 

0.34 

3,863 

6.05 

10.9 

Citrus  Ave 

9A 

6,818 

50 

2 

0.11 

1,500 

7.14 

13.6 

Tokay  Ave 

NA 

795 

50 

2 

0.00 

0 

0.91 

"      1 

Almeria  Ave 

NA 

341 

50 

2 

0.00 

0 

0.39 

0.6     I 

Sultana  Ave 

NA 

45 

50 

2 

0.00 

0 

0.05 

0.1       ' 

Hemlock  Ave 

NA 

227 

50 

2 

0.00 

0 

0.26 

0.4 
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2005  BASE 

LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

Miller  Ave 

NA 

568 

50 

2 

0.00 

0 

0.65 

0.9 

Redwood  Ave 

NA 

568 

50 

2 

0.00 

0 

0.65 

0.9 

Base  Line  St 

NA 

2,273 

50 

2 

0.00 

0 

2.54 

3.9 

East  Ave 

3 

1,364 

50 

2 

0.34 

927 

1.54 

2.3 

Etiwanda  Ave 

9 

5,681 

50 

2 

0.11 

1,250 

6.05 

10.9 

Milliken  Ave 

9 

11,363 

50 

2 

0.11 

2,500 

11.12 

26.5 

Haven  Ave 

9 

16,817 

50 

2 

0.11 

3,700 

15.07 

49.3 

Hermosa  Ave 

3 

1,364 

50 

2 

0.34 

927 

1.54 

2.3 

Ramona  Ave 

3 

455 

50 

2 

0.34 

309 

0.52 

0.8 

Archibald  Ave 

9 

7,727 

50 

2 

0.11 

1,700 

7.99 

15.8 

Amethyst  Ave 

3 

5,454 

50 

2 

0.34 

3,709 

5.82 

10.4 

Base  Line  St 

9 

18,180 

50 

2 

0.11 

4,000 

15.91 

57.0 

Hellman  Ave 

3 

5,681 

50 

2 

0.34 

3,863 

6.05 

10.9 

Grove  Ave 

9A 

19,998 

50 

2 

0.11 

4,400 

16.95 

69.0 

11th  St 

NA 

1,364 

50 

2 

0.00 

0 

1.54 

2.3 

10th  St 

NA 

1,364 

50 

2 

0.00 

0 

1.54 

2.3 

9th  St 

NA 

1,364 

50 

2 

0.00 

0 

1.54 

2.3 

8th  St 

NA 

1,364 

50 

2 

0.00 

0 

1.54 

2.3 

Campus  Ave 

3 

10,908 

50 

2 

0.34 

7,418 

8 

10.75 

25.0 

6th  St 

3 

1,364 

50 

2 

0.34 

927 

1.54 

2.3 

3rd  St 

3 

5,681 

50 

2 

0.34 

3,863 

6.05 

10.9 

2nd  St 

3 

4,318 

50 

2 

0.34 

2,936 

4.69 

8.0 

1st  St 

3 

2,273 

50 

2 

0.34 

1,545 

2.54 

3.9 

Euclid  Ave 

9 

55,905 

50 

2 

0.11 

12,299 

3 

17.01 

10 

-193.9 

Laurel  Ave 

NA 

1,136 

50 

2 

0.00 

0 

1.29 

1.9 

Palm  Ave 

NA 

1,136 

50 

2 

0.00 

0 

1.29 

1.9 

San  Antonio  Ave 

3 

16,817 

50 

2 

0.34 

11,435 

5 

15.07 

49.3 

Mountain  Ave 

9 

30,452 

40 

2 

0.11 

6,699 

10 

32.74 

7 

297.7 

Benson  Ave 

NA 

7,954 

40 

2 

0.00 

0 

12.77 

19.5 

Central  Ave 

9A 

31,816 

40 

2 

0.11 

6,999 

9 

33.18 

6 

379.6 

Claremont  Blvd 

9 

0 

30 

2 

0.11 

0 

0.00 

0.0 

Towne  Ave 

9 

18,092 

30 

2 

0.11 

3,980 

43.86 

4 
2 

84.8 
217.4 

Garey  Ave 

9 

26,589 

30 

4 

0.11 

11,699 

4 

55.00 

Pine  St 

NA 

18,092 

30 

28 

0.00 

0 

43.86 

5 

84.8 

Fulton  Rd 

9 

26,589 

30 

8 

0.11 

23,398 

1 

55.00 

1 

217.4 

White  Ave 

9 

20,687 

30 

8 

0.11 

18,205 

2 

47.91 

3 

111.5 

Arrow  Hwy 

9 

4,545 

30 

4 

0.11 

2,000 

13.60 

12.7 

E  Street 

3 

2,273 

30 

4 

0.34 

3,091 

7.01 

5.9 

D  Street 

NA 

11,363 

30 

4 

0.00 

0 

30.75 

8 

39.8 

TOTALS: 

219,143                              677.78                          2252.0 

LA  VERNE  TRANSFER  STATION  TO  IR\ 

VINDALl 

:transf 

ER  STATION  - 

SEGMENT  7 

San  Dimas  Cyn  Rd 

9 

0 

40 

4 

0.11 

0 

0.00 

0.0 

Walnut  Ave 

9A 

341 

40 

4 

0.11 

150 

0.61 

0.7 

San  Dimas  Ave 

9 

341 

40 

4 

0.11 

150 

0.61 

0.7 

Cataract  Ave 

9A 

341 

40 

4 

0.11 

150 

0.61 

0.7 

Lone  Hill  Ave 

9 

909 

40 

4 

0.11 

400 

1.61 

1.8 

Valley  Center  Ave 

9 

6,113 

40 

4 

0.11 

2,690 

7 

10.08 

8 

14.1 

Sunflower  Ave 

9A 

9,817 

40 

4 

0.11 

4,320 

5 

15.33 

6 

25.7 

Covina  Blvd 

9A 

7,954 

40 

4 

0.11 

3,500 

6 

12.77 

7 

19.5 

Bonnie  Cove  Ave 

9 

330 

40 

4 

0.11 

145 

0.59 

0.6 

Cypress  St 

8 

1,704 

40 

4 

0.20 

1,364 

10 

2.99 

10 

3.5 

Glendora  Ave 

8 

216 

40 

4 

0.20 

173 

0.39 

0.4 

Grand  Ave 

9 

4,772 

40 

4 

0.11 

2,100 

9 

8.02 

9 

10.6 

Barranca  Ave 

8 

20,453 

30 

4 

0.20 

16,362 

1 

47.56 

2 

108.7 

Citrus  Ave 

9 

5,386 

30 

4 

0.11 

2,370 

8 

15.92 

5 

15.4 

Hollenbeck  Ave 

8 

17,044 

30 

4 

0.20 

13,635 

2 

42.07 

3 

75.9 

Azusa  Ave 

9 

29,316 

30 

4 

0.11 

12,899 

3 

57.30 

1 

314.9 
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2005  BASE 

LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

Lark  Ellen  Ave 

9 

909 

30 

4 

0.11 

400 

2.86 

2.3 

Vincent  Ave 

9A 

909 

30 

4 

0.11 

400 

2.86 

2.3 

Irwindale  Ave 

8 

14,128 

30 

4 

0.20 

11,303 

4 

36.60 

4 

55.2 

TOTALS: 

72,509 

258.78 

653.1 

IRWINDALE  TRANSFER  STATION  TO  BASSETT  JUNCTION  -  SEGMENT  8 

Cypress  St 

NA 

45 

20 

4 

0.00 

0 

3 

0.32 

3 

0.2 

Ramon  Bl/Dowling  Ave. 

9 

45 

20 

4 

0.11 

20 

1 

0.32 

1 

0.2 

Pacific  Ave 

NA 

45 

20 

4 

0.00 

0 

4 

0.32 

4 

0.2 

MacDevitt  St 

NA 

45 

20 

4 

0.00 

0 

5 

0.32 

5 

0.2 

Merced  Ave 

NA 

45 

20 

4 

0.00 

0 

6 

0.32 

6 

0.2 

Francisquito  Ave 

9 

45 

20 

4 

0.11 

20 

2 

0.32 

2 

0.2 

Dalewood  St 

NA 

45 

20 

4 

0.00 

0 

7 

0.32 

7 

0.2 

Amar  Rd 

NA 

45 

20 

4 

0.00 

0 

8 

0.32 

8 

0.2 

TOTALS: 

40 

2.60 

1.3 

# 
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2010  BASE 

LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

EAGLE  MOUNTAIN  TO  FERRUM  -  Segment  1A 

NO  CROSSINGS 

FERRUM  TO  COLTON  YARD  -  Segment  IB 

Parkside  Dr. 

8 

879 

15 

42 

0.20 

7,383 

11.02 

10 

4.1 

Bay  Dr. 

9 

1,789 

15 

42 

0.11 

8,265 

22.16 

4 

8.5 

Cleveland  St. 

9 

194 

35 

42 

0.11 

896 

0.45 

0.4 

Hammond  Rd. 

9 

1,042 

35 

42 

0.11 

4,813 

2.40 

2.3 

66th  Av. 

9 

10,181 

35 

42 

0.11 

47,035 

5 

20.63 

6 

30.1 

62nd  Av. 

9 

1,593 

35 

42 

0.11 

7,357 

3.65 

3.6 

58th  Av. 

8 

2,050 

35 

42 

0.20 

17,221 

4.67 

4.7 

Airport  Blvd. 

9 

14,930 

35 

42 

0.11 

68,976 

3 

28.08 

3 

53.2 

Av.  54 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

52nd  Av. 

9 

3,221 

35 

42 

0.11 

14,882 

7.22 

7.6 

5th  St. 

8 

667 

35 

42 

0.20 

5,603 

1.55 

1.5 

50th  Av. 

8 

3,699 

35 

42 

0.20 

31,076 

9 

8.24 

8.9 

Dillon  Rd. 

9 

18,865 

35 

42 

0.11 

87,154 

1 

33.19 

1 

81.0 

South  Indio  Oh 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Jackson  St.  SR  10 

GS 

54,246 

35 

42 

0.00 

0 

0.00 

-274.3 

Monroe  St.  Oh 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Monroe  St. 

GS 

24,141 

35 

42 

0.00 

0 

0.00 

143.1 

Indio  Oh  St.  10 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Washington  St.  DVHD 

GS 

9,206 

35 

42 

0.00 

0 

0.00 

26.3 

Monterey  Av. 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Ramon  Rd.  Oh 

GS 

17,272 

35 

42 

0.00 

0 

0.00 

68.5 

Date  Palm  Dr.  Oh 

GS 

11,481 

35 

42 

0.00 

0 

0.00 

35.6 

Palm  Dr.  Oh 

GS 

14,539 

35 

42 

0.00 

0 

0.00 

50.9 

Indian  Av.  Oh 

GS 

14,963 

35 

42 

0.00 

0 

0.00 

53.4 

Tipton  Rd. 

9 

292 

35 

42 

0.11 

1,350 

0.68 

0.6 

Palm  Spr  OVH  St.  Ill 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Broadway 

9 

4,847 

35 

42 

0.11 

22,395 

10 

10.62 

12.0 

Apache  Trail 

9 

9,824 

35 

42 

0.11 

45,387 

6 

20.02 

7 

28.6 

Hargreave  St. 

9 

9,790 

35 

42 

0.11 

45,231 

7 

19.96 

8 

28.5 

San  Gorgonio  Av. 

9A 

9,596 

35 

42 

0.11 

44,336 

8 

19.62 

9 

27.8 

Eight  St. 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

22nd  St. 

9 

18,438 

35 

42 

0.11 

85,184 

2 

32.68 

2 

77.4 

North  Sunset  Av. 

9A 

1,724 

35 

42 

0.11 

7,967 

3.94 

3.9 

Highland  Springs  Av. 

9 

747 

35 

42 

0.11 

3,452 

1.73 

1.6 

Pennsylvania  Av. 

9 

1,626 

35 

42 

0.11 

7,513 

3.72 

3.7 

Beaumont  Av.  St.  79 

9 

11,060 

35 

42 

0.11 

51,096 

4 

22.12 

5 

33.7 

California  Av. 

9 

3,741 

35 

42 

0.11 

17,283 

8.32 

9.0 

Veile  Av. 

8 

1,300 

35 

42 

0.20 

10,923 

2.99 

2.9 

Beaumont  Oh  St.  60 

GS 

14,555 

35 

42 

0.00 

0 

0.00 

51.0 

San  Timoteo  Cyn  Rd. 

9 

1,171 

35 

42 

0.11 

5.411 

2.70 

2.6 

Live  Oak  CynRd. 

9 

2,505 

35 

42 

0.11 

11,574 

5.67 

5.8 

Allesandro  Rd. 

9 

2,141 

35 

42 

0.11 

9,890 

4.87 

4.9 

San  Timateo  Cyn  Rd. 

9 

0 

35 

42 

0.11 

0 

0.00 

0.0 

Beaumont  Av. 

9 

835 

35 

42 

0.11 

3,858 

1.93 

1.8 

Whittier  Av. 

9 

489 

35 

42 

0.11 

2,257 

1.14 

1.1 

Barton  Rd.  Oh 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Mountain  View  Av. 

GS 

0 

35 

42 

0.00 

0 

0.00 

0.0 

Anderson  St.  Oh 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Waterman  Av. 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Hunts  Ln. 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Colton  Loma  Linda  Yd 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Colton  St.  15 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

So.  East  Conn.  Oh 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 

Mount  Vernon  Av. 

GS 

0 

15 

42 

0.00 

0 

0.00 

0.0 
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CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 
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DELAY 
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(min) 

RANK 

DEL 

TOTALS: 

675,765                             305.98                            606.1 

COLTON  YARD  TO  INDUSTRY  TRANSFER  YARD  -  Segment  2 

Colton  Yard 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

La  Cadena  Dr.  Up 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

Rancho  Av.  Oh 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

Pepper  Av.  Oh 

GS 

4,496 

15 

43 

0.00 

0 

0.00 

23.0 

Riverside  Av.  Oh 

GS 

32,067 

40 

43 

0.00 

0 

0.00 

398.8 

Cedar  Av.  Oh 

GS 

46,454 

40 

43 

0.00 

0 

0.00 

-405.4 

Sierra  Av.  Oh 

GS 

52,447 

40 

43 

0.00 

0 

0.00 

-267.9 

Citrus  Av.  Oh 

GS 

18,880 

40 

43 

0.00 

0 

0.00 

72.9 

Cherry  Av.  Oh 

GS 

11,388 

40 

43 

0.00 

0 

0.00 

31.6 

Etiwanda  Av. 

GS 

29,071 

40 

43 

0.00 

0 

0.00 

240.2 

Vina  Vista  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Milliken  Av. 
Haven  Av. 

9 
GS 

31,168 
0 

40 
40 

43 
43 

0.11 
0.00 

147,424 
0 

2 

32.98 
0.00 

2 

336.6 
0.0 

Turner  Av. 

9 

2,397 

40 

43 

0.11 

11,336 

4.16 

5.0 

Archibald  Av. 

9 

10,191 

40 

43 

0.11 

48,204 

15.83 

27.0 

Vineyard  Av. 

9 

26,972 

40 

43 

0.11 

127,577 

4 

31.21 

4 

180.5 

Grove  Av.  Up 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Bon  View  Av . 

9 

21,279 

40 

43 

0.11 

100,651 

6 

27.48 

6 

93.9 

Campus  Av. 

9 

15,884 

40 

43 

0.11 

75,130 

22.54 

53.0 

Sultana  Av. 

9 

10,488 

40 

43 

0.11 

49,610 

16.22 

28.1 

Euclid  Av.  Up 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Euclid  Av.  State  83 

9 

65,934 

40 

43 

0.11 

311,869 

1 

15.66 

-174.2 

Vine  Av. 

9 

13,787 

40 

43 

0.11 

65,213 

20.24 

42.0 

San  Antonio  Av. 

9 

12,887 

40 

43 

0.11 

60,958 

19.20 

37.9 

Mountain  Av.  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Central  Av.  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Monte  Vista  Av. 

9 

15,584 

40 

43 

0.11 

73,712 

22.22 

5 

51.3 

Co  Rd.  Ramona  Av. 

9 

22,228 

40 

43 

0.11 

105,138 

5 

28.21 

104.0 

East  End  Av. 

9 

19,071 

40 

43 

0.11 

90,208 

7 

25.62 

7 

74.3 

Reservoir  Av. 

9 

17,670 

40 

43 

0.11 

83,580 

9 

24.33 

9 

64.1 

San  Antonio  Av. 

9 

18,655 

40 

43 

0.11 

88,239 

8 

25.25 

8 

71.2 

Towne  Av. 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Palamores  St. 

9 

15,615 

40 

43 

0.11 

73,859 

22.25 

51.5 

Garey  Av. 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Main  St. 

9 

8,748 

40 

43 

0.11 

41,380 

13.89 

22.1 

Park  Av. 

9 

17,148 

40 

43 

0.11 

81,110 

10 

23.82 

10 

60.7 

White  Av. 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Hamilton  Bl. 

9 

27,608 

40 

43 

0.11 

130,585 

3 

31.53 

3 

196.0 

State  St.  71 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Humane  Way 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Omar  Oh 

GS 

0 

40 

43 

0.00 

0 

0.00 

0.0 

Temple  Av. 

9 

137 

40 

43 

0.11 

648 

0.25 

0.3 

Pomona  BI . 

9 

10,000 

40 

43 

0.11 

47,299 

15.58 

26.4 

Brea  Canyon  Rd. 

9 

10,886 

40 

43 

0.11 

51,493 

16.73 

29.6 

Lemon  Rd. 

9 

5,719 

40 

43 

0.11 

27,049 

9.49 

13.1 

Fairway  Dr. 

9 

0 

40 

43 

0.11 

0 

0.00 

0.0 

Nogales  Av. 

9 

6,411 

15 

43 

0.11 

30,326 

74.47 

1 

34.8 

Fullerton  Rd. 

GS 

0 

15 

43 

0.00 

0 

0.00 

0.0 

Azusa  Av.  Oh 

GS 

8,231 

15 

43 

0.00 

0 

0.00 

47.4 

TOTALS: 

1,922,597                            539.14                           1569.7 

INUSTRY  TRANSFER  STATION  TO  BASSETT  JUT 

ACTION  - 

SEGMENT  3 

Brea  Canyon 

9 

25,346 

60 

28 

0.11 

78,066 

4 

13.53 

3 

108.7 

Lemon 

9 

20,064 

60 

28 

0.11 

61,798 

5 

11.82 

4 

60.7 

Fairway 

9 

839 

60 

28 

0.11 

2,583 

9 

0.66 

8 

1.2 
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Nogales 

9 

78,710 

60 

28 

0.11 

242,428 

1 

-2.25 

9 

-105.0 

California 

9 

15,224 

60 

28 

0.11 

46,889 

7 

9.75 

6 

36.3 

Sunset 

9 

44,505 

60 

28 

0.11 

137,076 

2 

14.77 

2 

-371.4 

Orange 

9 

10,097 

60 

28 

0.11 

31,100 

8 

7.01 

7 

19.6 

Puente 

9 

41,934 

60 

28 

0.11 

129,156 

3 

15.05 

1 

-578.7 

Vineland 

9 

16,715 

60 

28 

0.11 

51,483 

6 

10.44 

5 

42.6 

TOTALS: 

780,579 

80.78 

-785.8 

BASSETT  JUNCTION  TO  SOUTHERN  PACIFIC  LA  TRANSPORTATION  CENTER  -  SEGMENT  4 

Temple 

9 

49,612 

60 

28 

0.11 

152,806 

7 

13.79 

-231.9 

Cogswell 

9 

15,552 

50 

28 

0.11 

47,899 

14.23 

43.0 

Peck 

9 

85,728 

40 

28 

0.11 

264,042 

2 

-19.68 

-132.5 

Ramona 

9 

86,089 

30 

28 

0.11 

265,154 

1 

-36.36 

-167.0 

Cypress 

9 

10,275 

30 

28 

0.11 

31,647 

28.27 

7 

34.6 

Tyler 

9 

36,019 

30 

28 

0.11 

110,937 

60.29 

2 

1695.8 

Arden 

9 

33,880 

35 

28 

0.11 

104,351 

43.94 

5 

675.5 
-178.9 

Baldwin 

9 

64,675 

40 

28 

0.11 

199,199 

4 

17.29 

Temple  City 

9 

55,541 

45 

28 

0.11 

171,067 

5 

21.21 

-213.0 

Lower  Azusa 

9 

30,548 

50 

28 

0.11 

94,087 

21.02 

254.5 

Encinita 

9 

14,441 

50 

28 

0.11 

44,477 

13.46 

38.1 

Walnut  Grove 

9 

12,511 

50 

28 

0.11 

38,533 

12.02 

30.5 

San  Gabriel 

9 

84,881 

50 

28 

0.11 

261,433 

3 

-11.41 

-112.4 

Del  Mar 

9 

36,863 

50 

28 

0.11 

113,537 

10 

21.84 

8 

2012.4 

Mission 

9 

40,309 

50 

28 

0.11 

124,152 

9 

21.78 

9 

-1083.8 

Ramona 

9 

44,011 

50 

28 

0.11 

135,554 

8 

21.31 

10 

-454.6 

Valley 

9 

54,175 

25 

28 

0.11 

166,859 

6 

71.21 

1 

-364.7 

Boca 

NA 

16,107 

25 

28 

0.00 

0 

58.10 

3 

80.1 

Vineburn 

NA 

5,604 

20 

28 

0.00 

0 

37.08 

6 

22.9 

San  Pablo 

NA 

8,331 

20 

28 

0.00 

0 

52.99 

4 

37.2 

TOTALS: 

2,325,734 

462.37 

1985.6 

SP  LA  TRANSPORTATION  CENTER  TO 

NORTHE 

RNORAN 

GE  CO  -  SEGIV 

DENT  5 

Washington  Blvd 

NA 

67,066 

10 

20 

0.00 

0 

224.79 

7 

-575.3 

Santa  Fe  Ave 

NA 

42,489 

10 

20 

0.00 

0 

534.18 

2 

-2359.8 

25th  St 

NA 

12,497 

10 

20 

0.00 

0 

297.73 

6 

122.2 

E.  Alameda  st 

NA 

22,217 

10 

20 

0.00 

0 

448.28 

4 

350.9 

41st  Street 

4 

27,548 

10 

24 

0.34 

224,795 

4 

500.76 

3 

657.2 

Vernon  Ave 

4 

33,602 

10 

4 

0.34 

45,699 

534.49 

1 

1905.1 

51st  Street 

4 

555 

10 

2 

0.34 

378 

15.72 

3.7 

55th  Street 

8 

17,190 

10 

28 

0.20 

96,264 

379.27 

5 

206.0 

Slauson  Ave 

8 

78,591 

10 

28 

0.20 

440,109 

1 

-76.39 

-482.7 

Randolph  St 

8 

18,717 

20 

28 

0.20 

104,817 

10 

100.78 

128.4 

Gage  Ave 

9 

47,488 

20 

28 

0.11 

146,262 

7 

127.27 

-662.2 

Florence  Ave 

9 

73,065 

20 

20 

0.11 

160,742 

6 

20.16 

-275.7 

Nadeau  st 

9 

34,713 

20 

20 

0.11 

76,369 

134.71 

1397.3 

Santa  Fe  Ave 

9 

24,716 

15 

10 

0.11 

27,187 

211.58 

9 

318.7 

Long  Beach  Blvd 

9 

50,820 

15 

30 

0.11 

167,707 

5 

213.60 

8 

-679.1 

State  St 

9 

33,325 

20 

10 

0.11 

36,657 

133.68 

943.0 

California  Ave 

9 

30,548 

20 

10 

0.11 

33,602 

130.51 

542.3 

San  Juan  Ave 

9 

8,331 

20 

6 

0.11 

5,499 

52.99 

37.2 

Otis  Ave 

9 

33,325 

20 

10 

0.11 

36,657 

133.68 

943.0 

Atlantic  Ave 

9 

69,427 

20 

10 

0.11 

76,369 

42.90 

-292.3 

Garfield  Ave 

9 

66,927 

20 

4 

0.11 

29,448 

57.08 

-306.1 

Firestone  Blvd 

9 

119,691 

20 

6 

0.11 

78,996 

-491.55 

-193.8 

Rives  Ave 

9 

22,217 

20 

6 

0.11 

14,663 

112.31 

186.2 

Paramount  Bvlvd 

9 

68,593 

20 

2 

0.11 

15,091 

47.75 

-296.6 

Downey  Ave 

9 

26,354 

20 

6 

0.11 

17,394 

122.98 

299.4 

Dolan  Ave 

9 

1,000 

20 

12 

0.11 

1,320 

7.05 

3.6 
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Brookshire  Ave 

9 

23,605 

20 

12 

0.11 

31,159 

116.25 

216.9 

Patton  Rd 

9 

22,217 

20 

12 

0.11 

29,326 

112.31 

186.2 
-221.4 

Lakewood  Blvd 

9 

94,420 

20 

30 

0.11 

311,586 

2 

-163.48 

Woodruff  Ave 

9 

38,879 

20 

30 

0.11 

128,300 

8 

135.66 

10 

-5852.5 

Stewart  &  Gray  Rd 

9 

23,327 

20 

10 

0.11 

25,660 

115.49 

210.3 

Regent  View  Ave 

9 

6,665 

20 

10 

0.11 

7,331 

43.44 

28.1 

Hoxie  Ave 

8A 

278 

20 

6 

0.11 

183 

1.98 

1.0 

Studebaker  Rd 

8 

33,936 

20 

6 

0.20 

40,723 

134.18 

1104.7 

Orr  &  Day  Rd 

8 

69 

20 

4 

0.20 

56 

0.50 

0.2 

Pioneer  Blvd 

9 

41,517 

20 

6 

0.11 

27,401 

134.57 

-1561.7 

San  Antonio  Blvd 

9 

48,876 

20 

6 

0.11 

32,258 

124.61 

-594.5 

Funston  Ave 

8 

9,164 

20 

6 

0.20 

10,997 

57.57 

42.0 

Rosecrans  Ave 

9 

77,758 

20 

6 

0.11 

51,320 

-12.85 

-258.7 

Bloomfield  Ave 

9 

19,439 

20 

6 

0.11 

12,830 

103.35 

138.6 

Shoemaker  Ave 

9 

1,264 

20 

4 

0.11 

556 

8.88 

4.6 

Carmenita  Rd 

8 

8,331 

20 

6 

0.20 

9,997 

52.99 

37.2 

Alondra  Blvd 

9 

11,108 

20 

10 

0.11 

12,219 

67.76 

54.6 

Marquardt  Ave 

9A 

833 

20 

4 

0.11 

367 

5.89 

3.0 

Valley  View  Ave 

9 

5,554 

20 

10 

0.11 

6,110 

36.78 

22.6 

Artesia  Blvd 

9 

69,427 

20 

12 

0.11 

91,643 

42.90 

-292.3 

Knott  Ave 

9 

55,541 

20 

12 

0.11 

73,314 

106.81 

-418.9 

Western  Ave 

9A 

41,656 

20 

12 

0.11 

54,986 

134.47 

-1507.4 

Beach  Blvd 

9 

94,420 

20 

30 

0.11 

311,586 

3 

-163.48 

-221.4 

Stanton  Ave 

9 

32,214 

20 

30 

0.11 

106,306 

9 

132.58 

736.6 

TOTALS: 

3,212,243                           5345.45 

It  It  IT  it  It 

COLTON  YARD  TO  LA 

VERNE  TRANSF 

ER  STAT 

ION  -  SEG 

MENT6 

1 

Meridian  Ave 

NA 

1,666 

50 

2 

0.00 

0 

1.87 

2.8 

Pepper  Ave 

8 

27,771 

50 

2 

0.20 

11,108 

7 

20.27 

9 

168.5 

Eucalyptus  Ave 

3 

5,554 

50 

2 

0.34 

3,777 

5.92 

10.6 

Acacia  Ave 

9 

8,331 

60 

2 

0.11 

1,833 

5.94 

15.2 

Sycamore  Ave 

3 

9,720 

60 

2 

0.34 

6,609 

6.79 

18.7 

Date  Ave 

3 

555 

60 

2 

0.34 

378 

0.44 

0.8 

Olive  Ave 

3 

555 

60 

2 

0.34 

378 

0.44 

0.8 

Riverside  Ave 

9 

33,325 

60 

2 

0.11 

7,331 

14.98 

386.9 

Orange  Ave 

3 

555 

60 

2 

0.34 

378 

0.44 

0.8 

Palm  Ave 

3 

1,389 

60 

2 

0.34 

944 

1.09 

2.1 

Willow  Ave 

9 

5,554 

60 

2 

0.11 

1,222 

4.12 

9.3 

Lilac  Ave 

9 

4,721 

60 

2 

0.11 

1,039 

3.55 

7.7 

Cactus  Ave 

9 

6,943 

60 

2 

0.11 

1,527 

5.05 

12.1 

Cedar  Ave 

9 

6,943 

60 

2 

0.11 

1,527 

5.05 

12.1 

Linden  Ave 

3 

1,944 

60 

2 

0.34 

1,322 

1.52 

2.9 

Maple  Ave 

3 

1,389 

60 

2 

0.34 

944 

1.09 

2.1 

Locust  Ave 

3 

6,665 

60 

2 

0.34 

4,532 

4.87 

11.5 

Laurel  Ave 

3 

1,872 

60 

2 

0.34 

1,273 

1.46 

2.8 

Alder  Ave 

9A 

11,386 

60 

2 

0.11 

2,505 

7.75 

23.2 
7.7 

Tamarind  Ave 

3 

4,721 

60 

2 

0.34 

3,210 

3.55 

Palmetto  Ave 

3 

8,053 

60 

2 

0.34 

5,476 

5.76 

14.6 

Mango  Ave 

8 

16,662 

60 

2 

0.20 

6,665 

10.42 

42.4 

Sierra  Ave 

8 

34,158 

60 

2 

0.20 

13,663 

6 

15.06 

482.6 

Juniper  Ave 

9 

14,441 

50 

2 

0.11 

3,177 

13.46 

38.1 

Cypress  Ave 

3 

6,943 

50 

2 

0.34 

4,721 

7.26 

13.9 

Oleander  Ave 

3 

6,943 

50 

2 

0.34 

4,721 

7.26 

13.9 

Citrus  Ave 

9A 

8,331 

50 

2 

0.11 

1,833 

8.53 

17.4 

Tokay  Ave 

NA 

972 

50 

2 

0.00 

0 

1.10 

16    , 

Almeria  Ave 

NA 

417 

50 

2 

0.00 

0 

0.48 

0.7    | 

Sultana  Ave 

NA 

56 

50 

2 

0.00 

0 

0.06 

0.1 

Hemlock  Ave 

NA 

278 

50 

2 

0.00 

0 

0.32 

0.5 
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2010  BASE 

LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(mini 

RANK 

DEL 

Miller  Ave 

NA 

694 

50 

2 

0.00 

0 

0.79 

1.2 

Redwood  Ave 

NA 

694 

50 

2 

0.00 

0 

0.79 

1.2 

Base  Line  St 

NA 

2,777 

50 

2 

0.00 

0 

3.08 

4.9 

East  Ave 

3 

1,666 

50 

2 

0.34 

1,133 

1.87 

2.8 

Etiwanda  Ave 

9 

6,943 

50 

2 

0.11 

1,527 

7.26 

13.9 

Milliken  Ave 

9 

13,885 

50 

2 

0.11 

3,055 

13.06 

35.7 

Haven  Ave 

9 

20,550 

50 

2 

0.11 

4,521 

17.25 

73.1 

Hermosa  Ave 

3 

1,666 

50 

2 

0.34 

1,133 

1.87 

2.8 

Ramona  Ave 

3 

555 

50 

2 

0.34 

378 

0.63 

0.9 

Archibald  Ave 

9 

9,442 

50 

2 

0.11 

2,077 

9.51 

20.5 

Amethyst  Ave 

3 

6,665 

50 

2 

0.34 

4,532 

7.00 

13.2 

Base  Line  St 

9 

22,217 

50 

2 

0.11 

4,888 

18.09 

87.4 

Hellman  Ave 

3 

6,943 

50 

2 

0.34 

4,721 

7.26 

13.9 

Grove  Ave 

9A 

24,438 

50 

2 

0.11 

5,376 

19.07 

10 

111.9 

11th  St 

NA 

1,666 

50 

2 

0.00 

0 

1.87 

2.8 

10th  St 

NA 

1,666 

50 

2 

0.00 

0 

1.87 

2.8 

9th  St 

NA 

1,666 

50 

2 

0.00 

0 

1.87 

2.8 

8th  St 

NA 

1,666 

50 

2 

0.00 

0 

1.87 

2.8 

Campus  Ave 

3 

13,330 

50 

2 

0.34 

9,064 

8 

12.65 

33.5 

6th  St 

3 

1,666 

50 

2 

0.34 

1,133 

1.87 

2.8 

3rd  St 

3 

6,943 

50 

2 

0.34 

4,721 

7.26 

13.9 

2nd  St 

3 

5,276 

50 

2 

0.34 

3,588 

5.65 

10.0 

1st  St 

3 

2,777 

50 

2 

0.34 

1,888 

3.08 

4.9 

Euclid  Ave 

9 

68,316 

50 

2 

0.11 

15,029 

3 

7.95 

-139.9 

Laurel  Ave 

NA 

1,389 

50 

2 

0.00 

0 

1.57 

2.4 

Palm  Ave 

NA 

1,389 

50 

2 

0.00 

0 

1.57 

2.4 

San  Antonio  Ave 

3 

20,550 

50 

2 

0.34 

13,974 

5 

17.25 

73.1 

Mountain  Ave 

9 

37,213 

40 

2 

0.11 

8,187 

10 

34.07 

7 

3487.4 

Benson  Ave 

NA 

9,720 

40 

2 

0.00 

0 

15.20 

25.4 

Central  Ave 

9A 

38,879 

40 

2 

0.11 

8,553 

9 

34.06 

8 

-3264.1 

Claremont  Blvd 

9 

0 

30 

2 

0.11 

0 

0.00 

0.0 

Towne  Ave 

9 

22,108 

30 

2 

0.11 

4,864 

49.88 

4 
2 

129.8 
550.3 

Garey  Ave 

9 

32,492 

30 

4 

0.11 

14,296 

4 

59.19 

Pine  St 

NA 

22,108 

30 

28 

0.00 

0 

49.88 

5 

129.8 

Fulton  Rd 

9 

32,492 

30 

8 

0.11 

28,593 

1 

59.19 

1 

550.3 

White  Ave 

9 

25,280 

30 

8 

0.11 

22,246 

2 

53.68 

3 

185.4 

Arrow  Hwy 

9 

5,554 

30 

4 

0.11 

2,444 

16.38 

16.0 

E  Street 

3 

2,777 

30 

4 

0.34 

3,777 

8.51 

7.4 

D  Street 

NA 

13,885 

30 

4 

0.00 

0 

36.11 

6 

53.7 

TOTALS: 

267,793                             755.93                          3593.7 

LA  VERNE  TRANSFER 

STATION  TO  JR\ 

\TNDAL1 

STRANSF 

ER  STATION  - 

SEGMENT  7 

San  Dimas  Cyn  Rd 

9 

0 

40 

4 

0.11 

0 

0.00 

0.0 

Walnut  Ave 

9A 

417 

40 

4 

0.11 

183 

0.74 

0.8 

San  Dimas  Ave 

9 

417 

40 

4 

0.11 

183 

0.74 

0.8 

Cataract  Ave 

9A 

417 

40 

4 

0.11 

183 

0.74 

0.8 

Lone  Hill  Ave 

9 

1,111 

40 

4 

0.11 

489 

1.96 

2.2 

Valley  Center  Ave 

9 

7,470 

40 

4 

0.11 

3,287 

7 

12.08 

8 

18.1 

Sunflower  Ave 

9A 

11,997 

40 

4 

0.11 

5,279 

5 

18.12 

6 

34.0 

Covina  Blvd 

9A 

9,720 

40 

4 

0.11 

4,277 

6 

15.20 

7 

25.4 

Bonnie  Cove  Ave 

9 

403 

40 

4 

0.11 

177 

0.72 

0.8 

Cypress  St 

8 

2,083 

40 

4 

0.20 

1,666 

10 

3.63 

10 

4.3 

Glendora  Ave 

8 

264 

40 

4 

0.20 

211 

0.47 

0.5 

Grand  Ave 

9 

5,832 

40 

4 

0.11 

2,566 

9 

9.66 

9 

13.4 

Barranca  Ave 

8 

24,994 

30 

4 

0.20 

19,995 

1 

53.37 

2 

179.3 

Citrus  Ave 

9 

6,582 

30 

4 

0.11 

2,896 

8 

19.13 

5 

19.5 

Hollenbeck  Ave 

8 

20,828 

30 

4 

0.20 

16,662 

2 

48.11 

3 

113.2 

Azusa  Ave 

9 

35,824 

30 

4 

0.11 

15,763 

3 

60.26 

1 

1536.0 
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2010  BASE 

LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

Lark  Ellen  Ave 

9 

1,111 

30 

4 

0.11 

489 

3.48 

2.8 

Vincent  Ave 

9A 

1,111 

30 

4 

0.11 

489 

3.48 

2.8 

Irwindale  Ave 

8 

17,265 

30 

4 

0.20 

13,812 

4 

42.46 

4 

77.7 

TOTALS: 

88,607 

294.37 

2032.3 

IRWINDALE  TRANSFER  STATION  TO  BASSETT  JUNCTION  -  SEGMENT  8 

Cypress  St 

NA 

56 

20 

4 

0.00 

0 

3 

0.40 

3 

0.2 

Ramon  Bl/Dowling  Ave. 

9 

56 

20 

4 

0.11 

24 

1 

0.40 

1 

0.2 

Pacific  Ave 

NA 

56 

20 

4 

0.00 

0 

4 

0.40 

4 

0.2 

MacDevitt  St 

NA 

56 

20 

4 

0.00 

0 

5 

0.40 

5 

0.2 

Merced  Ave 

NA 

56 

20 

4 

0.00 

0 

6 

0.40 

6 

0.2 

Francisquito  Ave 

9 

56 

20 

4 

0.11 

24 

2 

0.40 

2 

0.2 

Dalewood  St 

NA 

56 

20 

4 

0.00 

0 

7 

0.40 

7 

0.2 

Amar  Rd 

NA 

56 

20 

4 

0.00 

0 

8 

0.40 

8 

0.2 

TOTALS: 

49 

3.17 

1.5 
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APPENDIX  E 

Future  Conditions  Without  the  Project 

Traffic  Operations  Analysis  Worksheets 


• 


• 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION KAISER  RD  N/O  DESERT  CTR  RICE  RD 

ANALYST RPH 

TIME  OF  ANALYSIS 2000  BASE 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  20BAKRDC.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 31.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 43  /  57 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  4 

PERCENT  NO  PASSING  ZONES 20 


B)  CORRECTION  FACTORS 


LEVEL  TERRAIN 


LOS 


HV 


1.8    2.2    .92    .71     .74 


2.2     2    2.5    .92    .71      .7 


2.2     2    2.5    .92    .71      .7 


1.6    1.6    .92    .71     .75 


1.6    1.6 


.97 


.71 


.75 


C)  LEVEL  OF  SERVICE  RESULTS 


INPUT 

VOLUME (vph): 

48 

ACTUAI 

.  FLOW  RATE: 

48 

SERVICE 

LOS 

FLOW  RATE 

V/C 

A 

161 

.12 

B 

306 

.24 

C 

497 

.39 

D 

849 

.62 

E 

1443 

1 

LOS  FOR  GIVEN  CONDITIONS:  A 


1985  HCM: TWO- LANE  HIGHWAYS 


FACILITY  LOCATION EAGLE  MTN  RD  N/O  RAGSDALE  RD 

ANALYST RPH 

TIME  OF  ANALYSIS 2000  BASE 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION....  FILENAME:  20BAEMRR.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 12.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 0 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 50  /  50 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  8 

PERCENT  NO  PASSING  ZONES 0 


B)  CORRECTION  FACTORS 
LEVEL  TERRAIN 


LOS 


T 

B 

R 

w 

d 

HV 

2 

1.8 

2.2 

1 

1 

.89 

2.2 

2 

2.5 

1 

1 

.87 

2.2 

2 

2.5 

1 

1 

.87 

2 

1.6 

1.6 

1 

1 

.89 

2 

1.6 

1.6 

1 

1 

.89 

C)  LEVEL  OF  SERVICE  RESULTS 


INPUT  VOLUME (vph): 

7 

ACTUAL  FLOW  RATE: 

7 

SERVICE 

LOS   FLOW  RATE 

V/C 

A       374 

.15 

B       659 

.27 

C       1050 

.43 

D       1597 

.64 

E       2496 

1 

LOS  FOR  GIVEN  CONDITIONS:  A 


* 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION KAISER  RD  N/O  LAKE  TAMARISK  DR 

ANALYST RPH 

TIME  OF  ANALYSIS 2000  BASE 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  20BAKRLT.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 31.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 40  /  60 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  4 

PERCENT  NO  PASSING  ZONES 20 


B)  CORRECTION  FACTORS 


LEVEL  TERRAIN 


LOS 


1.8    2.2    .92    .94 


HV 


.74 


2.2 


2.5    .92    .94 


2.2 


2.5    .92 


.94 


1.6    1.6    .92    .94 


.75 


1.6    1.6    .97    .94 


.75 


C)  LEVEL  OF  SERVICE  RESULTS 


INPUT  VOLUME (vph):    31 
ACTUAL  FLOW  RATE:     31 

SERVICE 
LOS   FLOW  RATE    V/C 


A 

214 

.12 

B 

405 

.24 

C 

658 

.39 

D 

1124 

.62 

E 

1911 

1 

LOS  FOR  GIVEN  CONDITIONS:  A 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION EAGLE  MTN  RD  N/O  RAGSDALE  RD 

ANALYST RPH 

TIME  OF  ANALYSIS 2005  BASE 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  25BAEMRR.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 12.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 0 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 50  /  50 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.).-.  8 

PERCENT  NO  PASSING  ZONES 0 


B)  CORRECTION  FACTORS 


LEVEL  TERRAIN 


LOS 

T 

B 

R 

w 

d 

HV 

A 

2 

1.8 

2.2 

1 

.89 

B 

2.2 

2 

2.5 

1 

.87 

C 

2.2 

2 

2.5 

1 

.87 

D 

2 

1.6 

1.6 

1 

.89 

E 

2 

1.6 

1.6 

1 

.89 

C)  LEVEL  OF  SERVICE  RESULTS 


INPUT 

VOLUME (vph): 

8 

ACTUAl 

.  FLOW  RATE: 
SERVICE 

8 

LOS 

FLOW  RATE 

V/C 

A 

374 

.15 

B 

659 

.27 

C 

1050 

.43 

D 

1597 

.64 

E 

2496 

1 

LOS  FOR  GIVEN  CONDITIONS:  A 


• 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION KAISER  RD  N/O  DESERT  CTR  RICE  RD 

ANALYST RPH 

TIME  OF  ANALYSIS 2005  BASE 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  25BAKRDC.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 31.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 43  /  57 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  4 

PERCENT  NO  PASSING  ZONES 20 


B)  CORRECTION  FACTORS 


LEVEL  TERRAIN 


LOS 


E      E 
B      R 


f      f      f 
w      d      HV 


1.8    2.2    .92    .96     .74 


2.2 


2.2 


2.5    .92 


.96 


2.5    .92    .96 


.7 


.7 


1.6    1.6 


1.6    1.6 


.92 


.97 


.96 


.96 


.75 
.75 


C)  LEVEL  OF  SERVICE  RESULTS 


INPUT 

VOLUME(vph): 

56 

ACTUAL  FLOW  RATE: 

56 

SERVICE 

LOS 

FLOW  RATE 

V/C 

A 

218 

.12 

B 

413 

.24 

C 

671 

.39 

D 

1145 

.62 

E 

1948 

1 

LOS  FOR  GIVEN  CONDITIONS:  A 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION....  KAISER  RD  N/O  LAKE  TAMARISK  DR 

ANALYST RPH 

TIME  OF  ANALYSIS 2005  BASE 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION....  FILENAME:  25BAKRLT.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 31.2 

PERCENTAGE  OF  BUSES ° 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 

DESIGN  SPEED  (MPH) 60 


PEAK  HOUR  FACTOR ' 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 40  /  60 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  4 


KtKLtNl  NU    rHiSIHU  tut 

B)  CORRECTION  FACTORS 

LEVEL 

TERRAIN 

LOS 

E 
T 

E 
B 

E 
R 

f 
w 

f 
d 

f 
HV 

A 

2 

1.8 

2.2 

.92 

.94 

.74 

B 

2.2 

2 

2.5 

.92 

.94 

.7 

C 

2.2 

2 

2.5 

.92 

.94 

.7 

D 

2 

1.6 

1.6 

.92 

.94 

.75 

E 

2 

1.6 

1.6 

.97 

.94 

.75 

C)  LEVEL 

OF  SERVICE  RESULTS 

INPUT  VOLUME (vph): 

36 

ACTUAL 

FLOW  RATE: 
SERVICE 

36 

LOS 

FLOW  RATE 

V/C 

A 

214 

.12 

B 

405 

.24 

C 

658 

.39 

D 

1124 

.62 

E 

1911 

1 

LOS  FOR  GIVEN  CONDITIONS:  A 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION EAGLE  MTN  RD  N/O  RAGSDALE  RD 

ANALYST RPH 

TIME  OF  ANALYSIS 2010  BASE 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  21BAEMRR.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 12.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 0 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 50  /  50 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  8 

PERCENT  NO  PASSING  ZONES 0 


B)  CORRECTION  FACTORS 


LEVEL  TERRAIN 


LOS 


HV 


A 

2 

1.8 

2.2 

I      1 

.89 

B 

2.2 

2 

2.5 

I      1 

.87 

C 

2.2 

2 

2.5 

1 

.87 

D 

2 

1.6 

1.6 

1 

.89 

E 

2 

1.6 

1.6 

1 

.89 

C)  LEVEL  OF  SERVICE  RESULTS 


INPUT 

VOLUME (vph): 

10 

ACTUAL 

.  FLOW  RATE: 
SERVICE 

10 

LOS 

FLOW  RATE 

V/C 

A 

374 

.15 

B 

659 

.27 

C 

1050 

.43 

D 

1597 

.64 

E 

2496 

1 

LOS  FOR  GIVEN  CONDITIONS:  A 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION KAISER  RD  N/O  DESERT  CTR  RICE  RD 

ANALYST RPH 

TIME  OF  ANALYSIS 2010  BASE 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION....  FILENAME:  21BAKRDC.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 31.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 43  /  57 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  4 

PERCENT  NO  PASSING  ZONES 20 


B)  CORRECTION  FACTORS 


LEVEL 

TERRAIN 

E 

E 

E 

f 

f 

f 

LOS 

T 

B 

R 

w 

d 

HV 

— 













A 

2 

1.8 

2.2 

.92 

.96 

.74 

B 

2.2 

2 

2.5 

.92 

.96 

.7 

C 

2.2 

2 

2.5 

.92 

.96 

.7 

D 

2 

1.6 

1.6 

.92 

.96 

.75 

E 

2 

1.6 

1.6 

.97 

.96 

.75 

C)  LEVEL  OF  SERVICE  RESULTS 


INPUT 

VOLUME (vph): 

67 

ACTUAL  FLOW  RATE: 

67 

SERVICE 

LOS 

FLOW  RATE 

V/C 

A 

218 

.12 

B 

413 

.24 

C 

671 

.39 

D 

1145 

.62 

E 

1948 

1 

LOS  FOR  GIVEN  CONDITIONS:  A 


• 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION KAISER  RD  N/O  LAKE  TAMARISK  DR 

ANALYST RPH 

TIME  OF  ANALYSIS 2010  BASE 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  21BAKRLT.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 31.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 40  /  60 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  4 

PERCENT  NO  PASSING  ZONES 20 


B)  CORRECTION  FACTORS 


LEVEL  TERRAIN 


LOS 


E      E      E      f      f      f 
T      B      R      U      d      HV 


1.8    2.2    .92 


.94 


.74 


2.2 


2.5    .92 


.94 


2.2 


2.5    .92 


.94 


1.6    1.6 


.92    .94 


.75 


1.6    1.6 


.97 


.94 


.75 


C)  LEVEL  OF  SERVICE  RESULTS 


INPUT 

VOLUME (vph): 

42 

ACTUAl 

.  FLOW  RATE: 
SERVICE 

42 

LOS 

FLOW  RATE 

V/C 

A 

214 

.12 

B 

405 

.24 

C 

658 

.39 

D 

1124 

.62 

E 

1911 

1 

LOS  FOR  GIVEN  CONDITIONS:  A 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


• 


File  Name  L12BSAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/18/95 

Other  Information 2000  AM  Base  Volumes 


(E-W)  1-10  EB  Ramps 


Two-way  Stop- control  led  Intersection 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

No.  Lanes 

0 

1< 

0 

1> 

1 

0 

1> 

1 

1 

0 

0 

0 

Stop/Yield 

N 

N 

Volumes 

0 

0 

0 

0 

1 

4 

0 

PHF 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

Grade 

0 

0 

0 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0 

0 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0 

0 

CV's  (%) 

0 

0 

0 

0 

0 

0 

0 

PCE's 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


^ 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1385 

Movement  Capacity:  (pcph)  1385 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1714 

Movement  Capacity:  (pcph)  1714 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

fcStep  3:  TH  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1091 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1091 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1059 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1059 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L        1     1059  >  1084         >   3.3     >  A 

EB  T        4     1091   >  >  >       3.3 

Intersection  Delay  =     3.3 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


File  Name  L12BSPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/18/95 

Other  Information 2000  PM  Base  Volumes 


(E-W)  1-10  EB  Ramps 


Two-way  Stop- control  led  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

0    1< 

0 
N 

1> 

1 

0 
N 

1> 

1 

1 

0 

0 

0 

0 

3 

0 

0 

6 

3 

3 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB          EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1385 

Movement  Capacity:  (pcph)  1385 

Prob.  of  Queue-free  State:  1-00 


Step  2:  LT  from  Major  Street 


SB  NB 


Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1709 

Movement  Capacity:  (pcph)  1709 

Prob.  of  Queue-free  State:  1-00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 


Step  3:  TH  from  Minor  Street 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1087 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  1087 

Prob.  of  Queue-free  State:  1-00 


WB  EB 


Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1056 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1-00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  1056 


\^" 


I  Center  For  Microcomputers  In  Transportation 

RjCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 


FlowRate 

MoveCap  SharedCap  Avg.Tot 

al 

Delay 

Movement 

v(pcph) 

Cm(pcph)  Csh(pcph)  Delay 

LOS 

By  App 

EB  L 

7 

1056  >  1065         > 

3.4 

>  A 

EB  T 

3 

1087  >              > 

> 

3.2 

EB  R 

3 

1385             2.6 

A 

Intersection  Delay  =    2.6 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name  L22BSAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/18/95 

Other  Information 2000  AM  Base  Volumes 


(E-W)  1-10  WB  Ramps 


Two-way  Stop- control  led  Intersection 


Nor 

th bound 

Southbound 

East bound 

Westbound 

L 

T 

R 

L 

T 

r| 

L 

T 

R 

L 

T 

R 

No.  Lanes 

1> 

1 

0 

0 

1< 

1| 

0 

0 

0 

1> 

1 

1 

Stop/Yield 

N 

N| 

Vo 1 umes 

0 

1 

0 

8| 

0 

0 

1 

PHF 

.95 

.95 

.95 

.95 1 

.95 

.95 

.95 

Grade 

0 

0 

0 

0 

MC's  (%) 

0 

0 

0 

0| 

0 

0 

0 

SU/RV's  (%) 

0 

0 

0 

oj 

0 

0 

0 

CV's  <%) 

0 

0 

0 

oj 

0 

0 

0 

PCE's 

1.1 

1.1 

1.1 

1.1l 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c  I  e 
Maneuver 


Critical 

Fol low-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


%b 


Center  For  Microcomputers  In  Transportation 
S:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 


1 
1383 
1383 

1.00 


Step  2:  LT  from  Major  Street 


SB 


NB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 
TH  Saturation  Flow  Rate:  (pcphpl) 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


8 
1699 
1699 
1.00 
1700 


0.00 


;tep  3:  TH  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Capacity  Adjustment  Factor 
due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 


9 
1079 

1.00 
1079 
1.00 


Step  4:  LT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Major  LT,  Minor  TH 

Impedance  Factor: 
Adjusted  Impedance  Factor: 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 


1 
1057 

1.00 
1.00 

1.00 
1057 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  3 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  R        1     1383  2.6 

Intersection  Delay  =     0.3 


Center  For  Microcomputers  In  Transportation 
1       :  Unsignalized  Intersection       Release  2.1 


Page  1 
**************************************************************** 


File  Name L22BSPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/18/95 

Other  Information 2000  PM  Base  Volumes 


(E-W)  1-10  WB  Ramps 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


* 


Northbound 

Southbound 

Eas 

tbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

1>   1 

0 
N 

0 

1< 

1 
N 

0 

0 

0 

1> 

1 

1 

1    6 

0 

1 

0 

3 

0 

.95   .95 

.95 

.95 

.95 

.95   . 

95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

o| 

0 

0 

0 

1.1  1.1 

1.1 

1.1 

1.1 

1.1  1 

.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Fol low- up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation  ^P 

r 


HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


Step  2:  LT  from  Major  Street 


Step  3:  TH  from  Minor  Street 


Step  4:  LT  from  Minor  Street 


UB  EB 


Conflicting  Flows:  (vph)  6 

Potential  Capacity:  (pcph)  1375 

Movement  Capacity:  (pcph)  1375 

Prob.  of  Queue-free  State:  1.00 


SB  NB 


Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1712 

Movement  Capacity:  (pcph)  1712 

Prob.  of  Queue-free  State:  1-00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 

RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


0.00 
UB  EB 


Conflicting  Flows:  (vph)  8 

Potential  Capacity:  (pcph)  1080 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  1079 

Prob.  of  Queue-free  State:  1.00 


WB  EB 


Conflicting  Flows:  (vph)  8 

Potential  Capacity:  (pcph)  1048 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1047 


~ 


j^  Center  For  Microcomputers  In  Transportation 

^^CS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  T        3     1079  3.3  A         3.3 

3.3 

NB  L        1     1712  2.1  A         0.3 

Intersection  Delay  =     1.1 


• 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name  L32BSAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/18/95 

Other  Information 2000  AM  Base  Volumes 


(E-W)  Ragsdale  Road 


Two-way  Stop- control  led  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  <%) 
PCE's 


Northbound 

Southbound 

East bound 

Westbound 

L    T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

0    1< 

1 
N 

1> 

1 

0 
N 

0    0 

0 

1> 

0<   1 

1 

1 

0 

0 

6 

1 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


|^  Center  For  Microcomputers  In  Transportation 

^^CS:  Unsignal  ized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 


1 
1383 
1383 
1.00 


Step  2:  LT  from  Major  Street 


SB 


NB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 
TH  Saturation  Flow  Rate:  (pcphpl) 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


2 
1711 
1711 
1.00 
1700 


0.00 


IStep  4:   LT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Major  LT,  Minor  TH 

Impedance  Factor: 
Adjusted  Impedance  Factor: 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 


2 
1056 

1.00 
1.00 

1.00 
1056 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 


Movement 

FlowRate  MoveCap  SharedCap  Avg. Total 
v(pcph)  Cm(pcph)  Csh(pcph)  Delay 

LOS 

Delay 
By  App 

WB  L 

7     1056  >             > 

1088            3.3 

> 
A 

3.3 

UB  R 

1     1383  >             > 

> 

Intersection  Delay  =     2.6 


• 


9 


Center  For  Microcomputers  In  Transportation 

CS:  Uns i gna I i zed  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name  L32BSPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/18/95 

Other  Information 2000  PM  Base  Volumes 


(E-W)  Ragsdale  Road 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Vo I umes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%> 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

0    1< 

1 

N 

1> 

1 

0 
N 

0    0 

0 

1> 

0<   1 

3 

3 

1 

0 

1 

0 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  <tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3. 40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  2 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


Step  2:  LT  from  Major  Street 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1380 

Movement  Capacity:  (pcph)  1380 

Prob.  of  Queue-free  State:  1.00 


SB  NB 


Conflicting  Flows:  (vph)  6 

Potential  Capacity:  (pcph)  1703 

Movement  Capacity:  (pcph)  1703 

Prob.  of  Queue-free  State:  1-00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0-00 


WB  EB 


Conflicting  Flows:  (vph)  4 

Potential  Capacity:  (pcph)  1053 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  1052 


* 


Center  For  Microcomputers  In  Transportation 

S:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 


Movement 

FlowRate  MoveCap  SharedCap  Avg. Total 
v(pcph)  Cm(pcph)  Csh(pcph)  Delay 

LOS 

Delay 
By  App 

WB  L 
SB  L 

1     1052  >  1052         > 
1     1703             2.1 

3.4 

>  A 
A 

2.1 

Intersection  Delay  =     0.7 


* 


p 


*c 


Center  For  Microcomputers  In  Transportation 

:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name  L32BSPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/18/95 

Other  Information 2000  PM  Base  Volumes 


(E-W)  Ragsdale  Road 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


* 


Northbound 

Southbound 

East bound 

Westbound 

L    T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

0    1< 

1 
N 

1> 

1 

0 

N 

0    0 

0 

1> 

0<   1 

3 

3 

1 

0 

1 

0 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


Step  2:  LT  from  Major  Street 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1380 

Movement  Capacity:  (pcph)  1380 

Prob.  of  Queue-free  State:  1-00 


SB  NB 


Conflicting  Flows:  (vph)  6 

Potential  Capacity:  (pcph)  1703 

Movement  Capacity:  (pcph)  1703 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 


WB  EB 


Conflicting  Flows:  (vph)  4 

Potential  Capacity:  (pcph)  1053 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  1052 


£^  Center  For  Microcomputers  In  Transportation 

^PlcS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  L        1     1052  >  1052         >   3.4     >  A 

SB  L        1     1703  2.1  A         2.1 

Intersection  Delay  =     0.7 


* 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  1 


File  Name  L42BSAM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/18/95 

Other  Information 2000  AM  Base  Volumes 


(E-W)  1-10  EB  Ramps 


Two-way  Stop-controlled  Intersection 


Northbound 

Southbound 

East bound 

Westbound 

L 

T 

R 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

No.  Lanes 

0 

1< 

1 

1> 

1 

0 

1> 

1 

i| 

0 

0 

0 

Stop/Yield 

N 

N 

1 

Volumes 

0 

0 

20 

1 

55 

1 

o| 

PHF 

.95   . 

95 

.95 

.95 

.95 

.95 

.95| 

Grade 

0 

0 

0 

1 

0 

MC's  (%> 

0 

0 

0 

0 

0 

0 

o| 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0 

o| 

CV's  (%) 

0 

0 

0 

0 

0 

0 

o| 

PCE's 

1.1  1 

.1 

1.1 

1.1 

1.1 

1.1 

1.1| 

* 


Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
|lCS:  Unsignalized  Intersection   Release  2.1  Page  2 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1383 

Movement  Capacity:  (pcph)  1383 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1714 

Movement  Capacity:  (pcph)  1714 

Prob.  of  Queue-free  State:  0.99 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

|Step  3:  TH  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  21 

Potential  Capacity:  (pcph)  1064 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.99 

Movement  Capacity:  (pcph)  1050 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  21 

Potential  Capacity:  (pcph)  1030 
Major  LT,  Minor  TH 

Impedance  Factor:  0.99 

Adjusted  Impedance  Factor:  0.99 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.99 

Movement  Capacity:  (pcph)  1016 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh<pcph)  Delay        LOS     By  App 


EB  L        64     1016  >  1017         >   3.8     >  A 

EB  T        1     1050  >  >  >       3.8 

SB  L       23     17U  2.1  A         2.0 

Intersection  Delay  =     3.3 


• 


Center  For  Microcomputers  In  Transportation 

CCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name  L42BSPM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed 60  (min) 

Analyst RPH 

Date  of  Analysis 9/18/95 

Other  Information 2000  PM  Base  Volumes 


(E-W)  1-10  EB  Ramps 


Two-way  Stop- control  led  Intersection 


• 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

0    1< 

1 
N 

1> 

1 

0 
N 

1> 

1 

1 

0 

0 

0 

1 

0 

17 

1 

46 

1 

0 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Fol low- up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


* 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB          EB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1383 

Movement  Capacity:  (pcph)  1383 

Prob.  of  Queue-free  State:  1-0° 


Step  2:  LT  from  Major  Street 


SB  NB 


Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1712 

Movement  Capacity:  (pcph)  1712 

Prob.  of  Queue-free  State:  0.99 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

Step  3:  TH  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  19 

Potential  Capacity:  (pcph)  1066 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.99 

Movement  Capacity:  (pcph)  1054 

Prob.  of  Queue-free  State:  1-00 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  19 

Potential  Capacity:  (pcph)  1032 
Major  LT,  Minor  TH 

Impedance  Factor:  0.99 

Adjusted  Impedance  Factor:  0.99 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.99 


Movement  Capacity:  (pcph) 


1020 


Center  For  Microcomputers  In  Transportation 

JCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 






EB  L 

53 

1020  > 

1021 

EB  T 

1 

1054  > 

SB  L 

20 

1712 

>  3.7     >  A 

>  >       3.7 
2.1          A         2.0 


Intersection  Delay  =     3.2 


• 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name L52BSAM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/18/95 

Other  Information 2000  AM  Base  Volumes 


(E-W)  1-10  WB  Ramps 


Two-way  Stop- control  led  Intersection 


Nor 

th bound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R 

L 

T 

R 

L 

T    R 

No.  Lanes 

1> 

1 

0 

0 

1< 

1 

0 

0 

0 

1> 

1<   1 

Stop/Yield 

N 

N 

Vo 1 umes 

0 

0 

18 

51 

1 

1   17 

PHF 

.95 

.95 

.95 

.95 

.95 

.95  .95 

Grade 

0 

0 

0 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0    0 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0    0 

CV's  (%) 

0 

0 

0 

0 

0 

0    0 

PCE's 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1   1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


• 


Center  For  Microcomputers  In  Transportation 

CS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


UB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 


0 
1385 
1385 
0.99 


Step  2:  LT  from  Major  Street 


SB 


NB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 
TH  Saturation  Flow  Rate:  (pcphpl) 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


69 
1589 
1589 
1.00 
1700 


0.00 


Step  3:   TH  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Capacity  Adjustment  Factor 
due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 


69 

1004 

1.00 
1004 
1.00 


Step  4:  LT  from  Minor  Street 


UB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Major  LT,  Minor  TH 

Impedance  Factor: 
Adjusted  Impedance  Factor: 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 


18 
1034 

1.00 
1.00 

1.00 
1034 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  L        1     1034  >  >  > 

WB  T        1     1004  >  1341         >   2.7     >  A      2.7 

WB  R       20     1385  >  >  > 


Intersection  Delay  =     0.6 


• 


Center  For  Microcomputers  In  Transportation 

CS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name  L52BSPM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed 60  (min) 

Analyst RPH 

Date  of  Analysis 9/18/95 

Other  Information 2000  PM  Base  Volumes 


(E-W)  1-10  WB  Ramps 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

East bound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T    R 

1>   1 

0 
N 

0 

1< 

1 
N 

0 

0 

0 

1> 

1<   1 

0   43 

15 

64 

0 

3   23 

.95   .95 

.95 

.95 

.95 

.95   .95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0    0 

0    0 

0 

0 

0 

0    0 

0    0 

0 

0 

0 

0    0 

1.1   1.1 

1.1 

1.1 

1.1 

1.1  1.1 

^^ 


Adjustment  Factors 


Veh  i  c  I  e 
Maneuver 


Critical 

Fol low- up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  43 

Potential  Capacity:  (pcph)  1317 

Movement  Capacity:  (pcph)  1317 

Prob.  of  Queue-free  State:  0.98 


Step  2:  LT  from  Major  Street 


SB  NB 


Conflicting  Flows:  (vph)  7° 

Potential  Capacity:  (pcph)  1572 

Movement  Capacity:  (pcph)  1572 


Prob.  of  Queue-free  State: 


1.00 


TH  Saturation  Flow  Rate:  (pcphpl)  1700 

RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue- free  State:  °-00 

Step  3:  TH  from  Minor  Street  WB  EB  40 

Conflicting  Flows:  (vph)  122 

Potential  Capacity:  (pcph)  941 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  941 

Prob.  of  Queue-free  State:  1.00 


Step  4:  LT  from  Minor  Street  WB          EB 

Conflicting  Flows:  (vph)  58 

Potential  Capacity:  (pcph)  980 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  980 


Center  For  Microcomputers  In  Transportation 
iXS:  Unsignal ized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  T        3      941  >  >  >       2.9 

WB  R       26     1317  >  1265         >   2.9     >  A 


Intersection  Delay  =     0.5 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name  L15BSAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/30/95 

Other  Information 2005  AM  Base  Volumes 

Two-way  Stop- control  led  Intersection 


(E-W)  1-10  EB  Ramps 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

No.  Lanes 

0 

1< 

0 

1> 

1 

0 

1> 

1 

1| 

0 

0 

0 

Stop/Yield 

N 

N 

I 

Volumes 

0 

0 

0 

0 

1 

4 

o| 

PHF 

.95 

.95 

.95 

.95 

.95 

.95 

.95 1 

Grade 

0 

0 

0 

I 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0 

o| 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0 

o| 

CV's  (%) 

0 

0 

0 

0 

0 

0 

o| 

PCE's 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.11 

* 


Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


•Center  For  Microcomputers  In  Transportation 
Jnsignalized  Intersection       Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  UB  EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1385 

Movement  Capacity:  (pcph)  1385 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1714 

Movement  Capacity:  (pcph)  1714 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue- free  State:  0.00 

|3:  TH  from  Minor  Street  UB         EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1091 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1091 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1059 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1059 


• 


Center  For  Microcomputers  In  Transportation  , 

HCS:  Unsignalized  Intersection   Release  2.1  Page  3  \  (V 


**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L        1     1059  >  1084         >   3.3     >  A 

EB  T        4     1091  >  >  >       3.3 

Intersection  Delay  =     3.3 


« 


J^< 

• 


Center  For  Microcomputers  In  Transportation 
^Jns  i  gna  I  i  zed  Intersection   Release  2.1  Page  1 

********************************************************** 


File  Name L15BSPM.HC0 

Streets:   (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/30/95 

Other  Information 2005  PM  Base  Volumes 

Two-way  Stop- control  led  Intersection 


(E-W)  1-10  EB  Ramps 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  <%) 
CV's  (%) 
PCE'S 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

0    1< 

0 
N 

1> 

1 

0 
N 

1> 

1 

1 

0 

0 

0 

0 

3 

0 

0 

7 

3 

3 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

% 


Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1385 

Movement  Capacity:  (pcph)  1385 

Prob.  of  Queue- free  State:  1.00 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1709 

Movement  Capacity:  (pcph)  1709 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

Step  3:  TH  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1087 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1087 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1056 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1056 


U 


Center  For  Microcomputers  In  Transportation 
h  ^Hhsignalized  Intersection       Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 


FlowRate 

MoveCap 

SharedCap  Avg. Total 

Delay 

Movement 

v(pcph) 

Cm(pcph) 

Csh(pcph)  Delay 

LOS 

By  App 

EB  L 

8 

1056  > 

1064         > 

3.4 

>  A 

EB  T 

3 

1087  > 

> 

> 

3.2 

EB  R 

3 

1385 

2.6 

A 

Intersection  Delay  =     2.6 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name  L25BSAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/30/95 

Other  Information 2005  AM  Base  Volumes 

Two-way  Stop-controlled  Intersection 


(E-U)  1-10  WB  Ramps 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  <%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

1>   1 

0 
N 

0 

1< 

1 
N 

0 

0 

0 

1> 

1 

1 

0    1 

0 

8 

0 

0 

1 

.95  .95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

1.1  1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


# 


Center  For  Microcomputers  In  Transportation 
k  ^■nsignalized  Intersection       Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  UB         EB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1383 

Movement  Capacity:  (pcph)  1383 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  8 

Potential  Capacity:  (pcph)  1699 

Movement  Capacity:  (pcph)  1699 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

k3:  TH  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  9 

Potential  Capacity:  (pcph)  1079 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1079 

Prob.  of  Queue- free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1057 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1057 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  3  (^ 

**************************************************************** 


Intersection  Performance  Summary 


FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


UB  R        1     1383  2.6  A 


Intersection  Delay  =     0.3 


* 


Center  For  Microcomputers  In  Transportation 
Hr^fcUnsignalized  Intersection   Release  2.1  Page  1 


File  Name L25BSPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed 60  (min) 

Analyst RPH 

Date  of  Analysis 9/30/95 

Other  Information 2005  PM  Base  Volumes 

Two-way  Stop- control  led  Intersection 


(E-W)  1-10  UB  Ramps 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%> 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

1>   1 

0 
N 

0 

1< 

1 
N 

0 

0 

0 

1> 

1 

1 

1    7 

0 

1 

0 

3 

0 

.95  .95 

.95 

.95 

.95 

.95  . 

95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

1.1  1.1 

1.1 

1.1 

1.1 

1.1   1 

.1 

* 


Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  <tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  2  4B 


**************************************************************** 

Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  7 

Potential  Capacity:  (pcph)  1373 

Movement  Capacity:  (pcph)  1373 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1712 

Movement  Capacity:  (pcph)  1712 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

Step  3:  TH  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  9 

Potential  Capacity:  (pcph)  1079 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1078 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  8 

Potential  Capacity:  (pcph)  1048 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1047 


Center  For  Microcomputers  In  Transportation 
K  ^■Fnsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 


FlowRate  MoveCap  SharedCap  Avg. Total 

Delay 

Movement 

v(pcph)  Cm(pcph)  Csh(pcph)  Delay 

LOS 

By  App 

UB  T 

3     1078            3.3 

A 

3.3 
3.3 

NB  L 

1     1712            2.1 

A 

0.3 

Intersection  Delay  =    1.0 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


File  Name L35BSAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/30/95 

Other  Information 2005  AM  Base  Volumes 

Two-way  Stop- control  led  Intersection 


(E-U)  Ragsdale  Road 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

0    1< 

1 
N 

1> 

1 

0 
N 

0    0 

0 

1> 

0<   1 

1 

1 

0 

0 

7 

1 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  <tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB          EB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1383 

Movement  Capacity:  (pcph)  1383 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1711 

Movement  Capacity:  (pcph)  1711 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

►:  LT  from  Minor  Street  UB          EB 

Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1056 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1056 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


• 


WB  L        8     1056  >  >  > 

1084  3.3      A     3.3 

WB  R        1     1383  >  >  > 


Intersection  Delay  =     2.7 


I 


Center  For  Microcomputers  In  Transportation 

Jns i gna I i zed  Intersection   Release  2.1  Page  1 

t* ************************************************ ********* 


File  Name  L35BSPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/30/95 

Other  Information 2005  PM  Base  Volumes 

Two-way  Stop-controlled  Intersection 


(E-U)  Ragsdale  Road 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

0    1< 

1 
N 

1> 

1 

0 
N 

0    0 

0 

1> 

0<   1 

3 

3 

1 

0 

1 

0 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TUSC  Intersection 

Step  1:  RT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1380 

Movement  Capacity:  (pcph)  1380 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  6 

Potential  Capacity:  (pcph)  1703 

Movement  Capacity:  (pcph)  1703 

Prob.  of  Queue- free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

Step  4:  LT  from  Minor  Street  WB          EB 

Conflicting  Flows:  (vph)  4 

Potential  Capacity:  (pcph)  1053 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1052 


. 


. 


Center  For  Microcomputers  In  Transportation 

t  ^^Pnsignal  i zed  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


UB  L        1     1052  >  1052         >   3.4     >  A 

SB  L        1     1703  2.1  A         2.1 

Intersection  Delay  =     0.7 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name  L45BSAM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 
Major  Street  Direction....  NS 
Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/30/95 

Other  Information 2005  AM  Base  Volumes 

Two-way  Stop- control  led  Intersection 


(E-W)  1-10  EB  Ramps 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%> 
SU/RV's  <%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

0    1< 

1 
N 

1> 

1 

0 
N 

1> 

1 

1 

0 

0 

0 

0 

0 

22 

1 

59 

1 

0 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

m 


Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
bnsignalized  Intersection   Release  2.1  Page  2 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1383 

Movement  Capacity:  (pcph)  1383 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1714 

Movement  Capacity:  (pcph)  1714 

Prob.  of  Queue-free  State:  0.99 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 


c 


3:  TH  from  Minor  Street  WB  EB 


Conflicting  Flows:  (vph)  23 

Potential  Capacity:  (pcph)  1061 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.99 

Movement  Capacity:  (pcph)  1046 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street           WB  EB 

Conflicting  Flows:  (vph)  23 

Potential  Capacity:  (pcph)  1027 
Major  LT,  Minor  TH 

Impedance  Factor:  0.99 

Adjusted  Impedance  Factor:  0.99 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.99 

Movement  Capacity:  (pcph)  1012 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignatized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L       68     1012  >  1012  >   3.8     >  A 

EB  T        1     1046  >  >          >       3.8 

SB  L       25     1714  2.1          A         2.0 

Intersection  Delay  =    3.3 


* 


w 


Center  For  Microcomputers  In  Transportation 

nsignalized  Intersection   Release  2.1  Page  1 

******** ***************************************** ********* 


File  Name L45BSPM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/30/95 

Other  Information 2005  PM  Base  Volumes 

Two-way  Stop- control  led  Intersection 


(E-W)  1-10  EB  Ramps 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

East bound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

0    1< 

1 
N 

1> 

1 

0 

N 

1> 

1 

1 

0 

0 

0 

1 

0 

18 

1 

50 

1 

0 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

t 


Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg> 

Time  <tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1383 

Movement  Capacity:  (pcph)  1383 

Prob.  of  Queue- free  State:  1.00 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1712 

Movement  Capacity:  (pcph)  1712 

Prob.  of  Queue-free  State:  0.99 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue- free  State:  0.00 

Step  3:  TH  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  20 

Potential  Capacity:  (pcph)  1065 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.99 

Movement  Capacity:  (pcph)  1052 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  20 

Potential  Capacity:  (pcph)  1031 
Major  LT,  Minor  TH 

Impedance  Factor:  0.99 

Adjusted  Impedance  Factor:  0.99 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.99 

Movement  Capacity:  (pcph)  1018 


* 


* 


Center  For  Microcomputers  In  Transportation 
i^Rlnsignalized  Intersection   Release  2.1  Page  3 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 






EB  L 

58 

1018  > 

1019 

EB  T 

1 

1052  > 

SB  L 

21 

1712 

>  3.7     >  A 

>  >       3.7 
2.1          A         2.0 


Intersection  Delay  =     3.2 
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**************************************************************** 


File  Name L55BSAM.HC0 

Streets:   (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/30/95 

Other  Information 2005  AM  Base  Volumes 

Two-way  Stop- control  led  Intersection 


(E-W)  1-10  WB  Ramps 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

L 

T    R 

No.  Lanes 

1> 

1 

0 

0 

1< 

1| 

0 

0 

0 

1> 

1<   1 

Stop/Yield 

N 

N| 

Volumes 

0 

0 

19 

55 1 

1 

1   18 

PHF 

.95 

.95 

.95 

.95  | 

.95 

.95  .95 

Grade 

0 

0 

0 

0 

MC'S  (%) 

0 

0 

0 

0| 

0 

0    0 

SU/RV'S  (%) 

0 

0 

0 

0| 

0 

0    0 

CV's  (%) 

0 

0 

0 

0| 

0 

0    0 

PCE's 

1.1 

1.1 

1.1 

1.11 

1.1 

1.1   1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
'Jnsignalized  Intersection       Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


UB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 


0 
1385 
1385 
0.98 


Step  2:  LT  from  Major  Street 


SB 


NB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 
TH  Saturation  Flow  Rate:  (pcphpl) 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


74 
1581 
1581 
1.00 
1700 


0.00 


k3:  TH  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Capacity  Adjustment  Factor 
due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 


74 
998 

1.00 

998 

1.00 


Step  4:  LT  from  Minor  Street 


UB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Major  LT,  Minor  TH 

Impedance  Factor: 
Adjusted  Impedance  Factor: 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 


18 
1034 

1.00 
1.00 

1.00 
1034 


Center  For  Microcomputers  In  Transportation  ^^ 
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**************************************************************** 


Intersection  Performance  Summary 


Movement 

FlowRate 
v(pcph) 

MoveCap  SharedCap  Avg. Total 
Cm(pcph)  Csh(pcph)  Delay 

LOS 

Delay 
By  App 

UB  L 
UB  T 
UB  R 

1 

1 

21 

1034  >             > 
998  >  1343         >   2.7 
1385  >             > 

> 

>  A 

> 

2.7 

Intersection  Delay  =     0.6 
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I********************************************************** 


File  Name L55BSPM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 9/30/95 

Other  Information 2005  PM  Base  Volumes 

Two-way  Stop- control  led  Intersection 


(E-W)  1-10  UB  Ramps 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R| 

L 

T 

R 

L 

T    R 

1>   1 

0 
N 

0 

1< 

1| 
N| 

0 

0 

0 

1> 

1<   1 

0   47 

17 

69 1 

0 

3   25 

.95   .95 

.95 

.95 1 

.95 

.95  .95 

0 

0 

0 

0 

0    0 

0 

0| 

0 

0    0 

0    0 

0 

0| 

0 

0    0 

0    0 

0 

0| 

0 

0    0 

1.1   1.1 

1.1 

1.1| 

1.1 

1.1  1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


% 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 
Step  1:  RT  from  Minor  Street  WB  EB 


Conflicting  Flows:  (vph)  47 

Potential  Capacity:  (pcph)  1311 

Movement  Capacity:  (pcph)  1311 

Prob.  of  Queue-free  State:  0.98 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  86 

Potential  Capacity:  (pcph)  1560 

Movement  Capacity:  (pcph)  1560 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue- free  State:  0.00 

Step  3:  TH  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  133 

Potential  Capacity:  (pcph)  929 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  929 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  64 

Potential  Capacity:  (pcph)  972 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  972 


* 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


UB  T        3      929  >  >  >       2.9 

WB  R       29     1311  >  1262         >   2.9     >  A 


Intersection  Delay  =     0.5 
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**************************************************************** 


♦ 


File  Name  L11BSAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  AM  Base  Volumes 


(E-W)  1-10  EB  Ramps 


Two-way  Stop- control  led  Intersection 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

No.  Lanes 

0 

1< 

0 

1> 

1 

0 

1> 

1 

1| 

0 

0 

0 

Stop/Yield 

N 

N 

Vo 1 umes 

0 

0 

0 

0 

2 

5 

0 

PHF 

.95   . 

95 

.95 

.95 

.95 

.95 

.95 

Grade 

0 

0 

0 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0 

0 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0 

0 

CV's  (%) 

0 

0 

0 

0 

0 

0 

0 

PCE's 

1.1   1 

.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Fol low- up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1385 

Movement  Capacity:  (pcph)  1385 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1714 

Movement  Capacity:  (pcph)  1714 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

kStep  3:  TH  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1091 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1091 

Prob.  of  Queue-free  State:  0.99 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1059 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1059 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L        2     1059  >  1083         >   3.3     >  A 

EB  T        6     1091   >  >  >       3.3 

Intersection  Delay  =     3.3 
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**************************************************************** 


File  Name  L11BSPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed 60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  PM  Base  Volumes 


(E-W)  1-10  EB  Ramps 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

0    1< 

0 
N 

1> 

1 

0 
N 

1> 

1 

1 

0 

0 

0 

0 

3 

0 

0 

8 

3 

3 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Fol low-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB          EB 

Conflicting  Flows:  (vph)  ° 

Potential  Capacity:  (pcph)  1385 

Movement  Capacity:  (pcph)  1385 
Prob.  of  Queue-free  State: 


Step  2:  LT  from  Major  Street 


1.00 
SB  NB 


Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1709 

Movement  Capacity:  (pcph)  1709 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0-00 


Step  3:  TH  from  Minor  Street 


Step  4:  LT  from  Minor  Street 


MB  EB 


Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1087 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-uu 

Movement  Capacity:  (pcph)  1087 

Prob.  of  Queue-free  State:  1-00 

MB  EB 


Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1056 
Major  LT,  Minor  TH 

Impedance  Factor:  1-u^ 

Adjusted  Impedance  Factor:  1-00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  1056 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Intersection  Performance  Summary 


FlowRate 

MoveCap  SharedCap  Avg. Total 

Delay 

Movement 

v(pcph) 

Cm(pcph)  Csh(pcph)  Delay 

LOS 

By  App 

EB  L 

9 

1056  >   1064         >   3.4 

>  A 

EB  T 

3 

1087  >              > 

> 

3.3 

EB  R 

3 

1385             2.6 

A 

Intersection  Delay  =     2.7 
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**************************************************************** 


File  Name  L21BSAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  AM  Base  Volumes 


(E-W)  1-10  WB  Ramps 


Two-way  Stop- control  led  Intersection 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

L 

T 

R 

No.  Lanes 

1> 

1 

0 

0 

1< 

1| 

0 

0 

0 

1> 

1 

1 

Stop/Yield 

N 

N| 

Volumes 

0 

2 

0 

10 1 

0 

0 

2 

PHF 

.95 

.95 

.95 

•95 1 

.95 

.95 

.95 

Grade 

0 

0 

1 

0 

0 

MC's  (%) 

0 

0 

0 

o| 

0 

0 

0 

SU/RV's  (%) 

0 

0 

0 

01 

0 

0 

U 

CV's  <%) 

0 

0 

0 

o| 

0 

0 

0 

PCE's 

1.1 

1.1 

1.1 

1.1| 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1381 

Movement  Capacity:  (pcph)  1381 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  10 

Potential  Capacity:  (pcph)  1696 

Movement  Capacity:  (pcph)  1696 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

iGtep  3:  TH  from  Minor  Street  UB         EB 

Conflicting  Flows:  (vph)  12 

Potential  Capacity:  (pcph)  1075 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1075 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1056 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1056 


Center  For  Microcomputers  In  Transportation  ^^ 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  R        2     1381  2.6 

Intersection  Delay  =     0.4 


& 


# 
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**************************************************************** 


File  Name  L21BSPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  PM  Base  Volumes 


(E-W)  1-10  WB  Ramps 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%> 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

East bound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

1>   1 

0 
N 

0 

1< 

1 
N 

0 

0 

0 

1> 

1 

1 

1    7 

0 

1 

0 

3 

0 

.95   .95 

.95 

.95 

.95 

.95   . 

95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

1.1  1.1 

1.1 

1.1 

1.1 

1.1   1 

.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


Step  2:  LT  from  Major  Street 


Step  3:  TH  from  Minor  Street 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  7 

Potential  Capacity:  (pcph)  1373 

Movement  Capacity:  (pcph)  1373 

Prob.  of  Queue-free  State:  1.00 


SB  NB 


Conflicting  Flows:  (vph)  1 

Potential  Capacity:  (pcph)  1712 

Movement  Capacity:  (pcph)  1712 

Prob.  of  Queue-free  State:  1-°0 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 

RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue- free  State: 


0.00 
WB  EB 


Conflicting  Flows:  (vph)  ° 

Potential  Capacity:  (pcph)  1079 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  1078 

Prob.  of  Queue-free  State:  1.00 


WB  EB 


Conflicting  Flows:  (vph)  8 

Potential  Capacity:  (pcph)  1048 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  1047 


# 


Center  For  Microcomputers  In  Transportation 

CS:  Uns i gna I i zed  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  T        3     1078  3.3  A         3.3 

3.3 

NB  L        1     1712  2.1  A         0.3 

Intersection  Delay  =     1.0 
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**************************************************************** 


File  Name  L31BSAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed —  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  AM  Base  Volumes 


(E-W)  Ragsdale  Road 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Vo I umes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%> 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

0    1< 

1 
N 

1> 

1 

0 
N 

0    0 

0 

1> 

0<   1 

2 

2 

0 

0 

8 

2 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
:  Unsignalized  Intersection   Release  2.1  Page  2 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 


2 
1381 
1381 
1.00 


Step  2:  LT  from  Major  Street 


SB 


NB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 
TH  Saturation  Flow  Rate:  (pcphpl) 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue- free  State: 


4 
1707 
1707 
1.00 
1700 


0.00 
WB 


ktep  4:  LT  from  Minor  Street 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Major  LT,  Minor  TH 

Impedance  Factor: 
Adjusted  Impedance  Factor: 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 


2 
1056 

1.00 
1.00 

1.00 
1056 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  L        9     1056  >  >  > 

1103  3.3      A      3.3 

WB  R        2     1381   >  >  > 


Intersection  Delay  =     2.4 


t 


Center  For  Microcomputers  In  Transportation 

S:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name  L31BSPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  PM  Base  Volumes 


(E-W)  Ragsdale  Road 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


• 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

0    1< 

1 
N 

1> 

1 

0 
N 

0    0 

0 

1> 

0<   1 

3 

3 

2 

0 

2 

0 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf> 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


Step  2:  LT  from  Major  Street 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1380 

Movement  Capacity:  (pcph)  1380 

Prob.  of  Queue-free  State:  1.00 


SB  NB 


Conflicting  Flows:  (vph)  6 

Potential  Capacity:  (pcph)  1703 

Movement  Capacity:  (pcph)  1703 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0-00 


WB  EB 


Conflicting  Flows:  (vph)  4 

Potential  Capacity:  (pcph)  1053 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  1052 


♦ 


Center  For  Microcomputers  In  Transportation 
CS:  Uns i gna I i zed  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  L        2     1052  >  1052         >   3.4     >  A 

SB  L        2     1703  2.1  A         2.1 

Intersection  Delay  =     1.1 


• 
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HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name  L41BSAM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  AM  Base  Volumes 


(E-W)  1-10  EB  Ramps 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Vo I umes 
PHF 
Grade 
MC's  (%) 
SU/RV's  <%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

East bound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

0    1< 

1 
N 

1> 

1 

0 
N 

1> 

1 

1| 

0 

0 

0 

0 

0 

26 

2 

70 

2 

0| 

.95 

.95 

.95 

.95 

.95 

.95 

.95 1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0| 

0 

0 

0 

0 

0 

0 

oj 

0 

0 

0 

0 

0 

0 

oj 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1j 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


t 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1381 

Movement  Capacity:  (pcph)  1381 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1714 

Movement  Capacity:  (pcph)  1714 

Prob.  of  Queue-free  State:  0.98 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 


• 


Step  3:  TH  from  Minor  Street           WB  EB 

Conflicting  Flows:  (vph)  28 

Potential  Capacity:  (pcph)  1055 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.98 

Movement  Capacity:  (pcph)  1037 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street           WB  EB 

Conflicting  Flows:  (vph)  28 

Potential  Capacity:  (pcph)  1020 
Major  LT,  Minor  TH 

Impedance  Factor:  0.98 

Adjusted  Impedance  Factor:  0.98 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.98 

Movement  Capacity:  (pcph)  1002 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L       81     1002  >  1003         >   3.9     >  A 

EB  T         2     1037  >  >  >        3.9 

SB  L       30     1714  2.1  A         2.0 

Intersection  Delay  =     3.4 


Center  For  Microcomputers  In  Transportation 

S:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name L41BSPM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  PM  Base  Volumes 


(E-W)  1-10  EB  Ramps 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


• 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

0    1< 

1 
N 

1> 

1 

0 
N 

1> 

1 

1 

0 

0 

0 

2 

0 

21 

2 

59 

2 

0 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1381 

Movement  Capacity:  (pcph)  1381 

Prob.  of  Queue-free  State:  1-00 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1711 

Movement  Capacity:  (pcph)  1711 

Prob.  of  Queue-free  State:  0.99 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 


Step  3:  TH  from  Minor  Street 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  25 

Potential  Capacity:  (pcph)  1°58 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.99 

Movement  Capacity:  (pcph)  1°43 

Prob.  of  Queue-free  State:  1-00 


WB  EB 


Conflicting  Flows:  (vph)  25 

Potential  Capacity:  (pcph)  1°2^ 
Major  LT,  Minor  TH 

Impedance  Factor:  0.99 

Adjusted  Impedance  Factor:  0-99 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.99 

Movement  Capacity:  (pcph)  101° 
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**************************************************************** 


Intersection  Performance  Summary 


FlowRate 

MoveCap  SharedCap  Avg. Total 

Delay 

Movement 

v(pcph) 

Cm(pcph)  Csh(pcph)  Delay 

LOS 

By  App 

EB  L 

68 

1010  >  1011         > 

3.8 

>  A 

EB  T 

2 

1043  >              > 

> 

3.8 

SB  L 

24 

1711             2.1 

A 

1.9 

Intersection  Delay  =     3.2 


• 
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HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


File  Name  L51BSAM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  AM  Base  Volumes 


(E-W)  1-10  WB  Ramps 


Two-way  Stop- control  led  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

L 

T    R 

1> 

1 

0 
N 

0 

1< 

1| 

N 

0 

0 

0 

1> 

1<   1 

0 

0 

23 

65 

2 

2   21 

.95 

.95 

0 

.95 
0 

.95 

0 

.95 

.95   .95 

0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1  1.1 

Adjustment  Factors 


Veh  i  c  I  e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 

:S:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 


0 
1385 
1385 
0.98 


Step  2:  LT  from  Major  Street 


SB 


NB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 
TH  Saturation  Flow  Rate:  (pcphpl) 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


88 
1557 
1557 
1.00 
1700 


0.00 


• 


tep  3:  TH  from  Minor  Street 


UB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Capacity  Adjustment  Factor 
due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 


88 

981 

1.00 
981 

1.00 


Step  4:  LT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Major  LT,  Minor  TH 

Impedance  Factor: 
Adjusted  Impedance  Factor: 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 


24 
1025 

1.00 
1.00 

1.00 
1025 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  L        2     1025  >  >  > 

WB  T        2      981  >  1313         >   2.8     >  A      2.8 

WB  R       24     1385  >  >  > 


Intersection  Delay  =     0.6 
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**************************************************************** 


File  Name  L51BSPM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed 60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  PM  Base  Volumes 


(E-W)  1-10  WB  Ramps 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


• 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T    R 

1>   1 

0 
N 

0 

1< 

1 

N 

0 

0 

0 

1> 

1<   1 

0   55 

20 

81 

0 

3   29 

.95   .95 

.95 

.95 

.95 

.95  .95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0    0 

0    0 

0 

0 

0 

0    0 

0    0 

0 

0 

0 

0    0 

1.1   1.1 

1.1 

1.1 

1.1 

1.1  1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Fol low- up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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************* 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


Step  2:  LT  from  Major  Street 


Conflicting  Flows:  (vph) 


Prob.  of  Queue-free  State: 
TH  Saturation  Flow  Rate:  (pcphpl) 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


Step  3:  TH  from  Minor  Street 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  55 

Potential  Capacity:  (pcph)  1299 

Movement  Capacity:  (pcph)  1299 

Prob.  of  Queue-free  State:  0.97 


SB  NB 


101 


Potential  Capacity:  (pcph)  1534 

Movement  Capacity:  (pcph)  1534 


1.00 
1700 


0.00 
WB  EB 


Conflicting  Flows:  (vph)  156 

Potential  Capacity:  (pcph)  903 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  903 

Prob.  of  Queue-free  State:  1-00 


WB  EB 


Conflicting  Flows:  (vph)  76 

Potential  Capacity:  (pcph)  957 
Major  LT,  Minor  TH 

Impedance  Factor:  1-0° 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  957 
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Intersection  Performance  Summary 


FlowRate  MoveCap  SharedCap  Avg. Total 

Delay 

Movement 

v(pcph)  Cm(pcph)  Csh(pcph)  Delay 

LOS 

By  App 

WB  T 

3      903  >              > 

> 

3.0 

WB   R 

34     1299  >  1254         >   3.0 

> 

A 

Intersection  Delay  =     0.5 
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APPENDIX  F 

Future  Conditions  With  the  Project 

At-grade  Crossing  Analysis 
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2000  PROJECT 
LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

EAGLE  MOUNTAIN  TO  FERRUM  -  Segment  1A 

NO  CROSSINGS 

FERRUM  TO  COLTON  YARD  -  Segment  IB 

Parkside  Dr. 

8 

409 

15 

44 

0.20 

3,595 

5.16 

10 

1.9 

Bay  Dr. 

9 

832 

15 

44 

0.11 

4,025 

10.43 

5 

3.8 

Cleveland  St. 

9 

90 

35 

44 

0.11 

436 

0.21 

0.2 

Hammond  Rd. 

9 

484 

35 

44 

0.11 

2,344 

1.13 

1.1 

66th  Av. 

9 

4,732 

35 

44 

0.11 

22,904 

5 

10.38 

6 

11.7 

62nd  Av. 

9 

740 

35 

44 

0.11 

3,583 

1.72 

1.6 

58th  Av. 

8 

953 

35 

44 

0.20 

8,386 

2.20 

2.1 

Airport  Blvd. 

9 

6,940 

35 

44 

0.11 

33,588 

3 

14.76 

3 

18.4 

Av.  54 

GS 

0 

35 

44 

0.00 

0 

0.00 

0.0 

52nd  Av. 

9 

1,497 

35 

44 

0.11 

7,247 

3.43 

3.4 

5th  St. 

8 

310 

35 

44 

0.20 

2,728 

0.72 

0.7 

50th  Av. 

8 

1,720 

35 

44 

0.20 

15,132 

9 

3.93 

3.9 

Dillon  Rd. 

9 

8,769 

35 

44 

0.11 

42,440 

1 

18.15 

1 

24.6 

South  Indio  Oh 

GS 

0 

35 

44 

0.00 

0 

0.00 

0.0 

Jackson  St.  SR  10 

GS 

25,215 

35 

44 

0.00 

0 

0.00 

162.0 

Monroe  St.  Oh 

GS 

0 

35 

44 

0.00 

0 

0.00 

0.0 

Monroe  St. 

GS 

11,221 

35 

44 

0.00 

0 

0.00 

34.4 

Indio  Oh  St.  10 

GS 

0 

35 

44 

0.00 

0 

0.00 

0.0 

Washington  St.  DVHD 

GS 

4,279 

35 

44 

0.00 

0 

0.00 

10.4 

Monterey  Av. 

GS 

0 

35 

44 

0.00 

0 

0.00 

0.0 

Ramon  Rd.  Oh 

GS 

8,028 

35 

44 

0.00 

0 

0.00 

22.0 

Date  Palm  Dr.  Oh 

GS 

5,337 

35 

44 

0.00 

0 

0.00 

13.4 

Palm  Dr.  Oh 

GS 

6,758 

35 

44 

0.00 

0 

0.00 

17.8 

Indian  Av.  Oh 

GS 

6,955 

35 

44 

0.00 

0 

0.00 

18.4 

Tipton  Rd. 

9 

136 

35 

44 

0.11 

657 

0.32 

0.3 

Palm  Spr  OVH  St.  Ill 

GS 

0 

35 

44 

0.00 

0 

0.00 

0.0 

Broadway 

9 

2,253 

35 

44 

0.11 

10,905 

10 

5.12 

5.2 

Apache  Trail 

9 

4,566 

35 

44 

0.11 

22,101 

6 

10.04 

7 

11.2 

Hargreave  St. 

9 

4,551 

35 

44 

0.11 

22,026 

7 

10.01 

8 

11.2 

San  Gorgonio  Av. 

9A 

4,461 

35 

44 

0.11 

21,589 

8 

9.83 

9 

10.9 

Eight  St. 

GS 

0 

35 

44 

0.00 

0 

0.00 

0.0 

22nd  St. 

9 

8,570 

35 

44 

0.11 

41,480 

2 

17.79 

2 

23.9 

North  Sunset  Av. 

9A 

802 

35 

44 

0.11 

3,879 

1.86 

1.8 

Highland  Springs  Av. 

9 

347 

35 

44 

0.11 

1,681 

0.81 

0.8 

Pennsylvania  Av. 

9 

756 

35 

44 

0.11 

3,658 

1.75 

1.7 

Beaumont  Av.  St.  79 

9 

5,141 

35 

44 

0.11 

24,881 

4 

11.22 

4 

12.9 

California  Av. 

9 

1,739 

35 

44 

0.11 

8,416 

3.98 

3.9 

Veile  Av. 

8 

604 

35 

44 

0.20 

5,319 

1.40 

1.3 

Beaumont  Oh  St.  60 

GS 

6,765 

35 

44 

0.00 

0 

0.00 

17.8 

San  Timoteo  Cyn  Rd. 

9 

544 

35 

44 

0.11 

2,635 

1.26 

1.2 

Live  Oak  Cyn  Rd. 

9 

1,164 

35 

44 

0.11 

5,636 

2.68 

2.6 

Allesandro  Rd. 

9 

932 

35 

44 

0.11 

4,510 

2.15 

2.1 

San  Timoteo  Cyn  Rd. 

9 

0 

35 

44 

0.11 

0 

0.00 

0.0 

Beaumont  Av. 

9 

364 

35 

44 

0.11 

1,760 

0.85 

0.8 

Whittier  Av. 

9 

213 

35 

44 

0.11 

1,030 

0.50 

0.5 

Barton  Rd.  Oh 

GS 

0 

35 

44 

0.00 

0 

0.00 

0.0 

Mountain  View  Av. 

GS 

0 

35 

44 

0.00 

0 

0.00 

0.0 

Anderson  St.  Oh 

GS 

0 

15 

44 

0.00 

0 

0.00 

0.0 

Waterman  Av. 

GS 

0 

15 

44 

0.00 

0 

0.00 

0.0 

Hunts  Ln. 

GS 

0 

15 

44 

0.00 

0 

0.00 

0.0 

Colton  Loma  Linda  Yd 

GS 

0 

15 

44 

0.00 

0 

0.00 

0.0 

Colton  St.  15 

GS 

0 

15 

44 

0.00 

0 

0.00 

0.0 

So.  East  Conn.  Oh 

GS 

0 

15 

44 

0.00 

0 

0.00 

0.0 
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2000  PROJECT 
LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 



STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL   I 

fl 

Mount  Vernon  Av.                         GS                    0              15 

44 

0.00 

0                                    0.00                               0.0 

TOTALS: 

328,572                             153.80                            461.7 

COLTON  YARD  TO  INDUSTRY  TRANSFER  YARD  -  Segment  2 

Colton  Yard 

GS 

0 

15 

45 

0.00 

0 

0.00 

0.0 

La  Cadena  Dr.  Up 

GS 

0 

15 

45 

0.00 

0 

0.00 

0.0 

Rancho  Av.  Oh 

GS 

0 

15 

45 

0.00 

0 

0.00 

0.0 

Pepper  Av.  Oh 

GS 

1,957 

15 

45 

0.00 

0 

0.00 

9.3 

Riverside  Av.  Oh 

GS 

13,961 

40 

45 

0.00 

0 

0.00 

42.9 

Cedar  Av.  Oh 

GS 

20,224 

40 

45 

0.00 

0 

0.00 

84.0 

Sierra  Av.  Oh 

GS 

22,833 

40 

45 

0.00 

0 

0.00 

111.1 

Citrus  Av.  Oh 

GS 

8.220 

40 

45 

0.00 

0 

0.00 

20.4 

Cherry  Av.  Oh 

GS 

4,958 

40 

45 

0.00 

0 

0.00 

11.1 

Etiwanda  Av. 

GS 

12,656 

40 

45 

0.00 

0 

0.00 

36.8 

Vina  Vista  Oh 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Milliken  Av. 

9 

13,569 

40 

45 

0.11 

67,167 

2 

19.99 

3 

41.0 

Haven  Av. 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Turner  Av. 

9 

1,043 

40 

45 

0.11 

5,165 

1.85 

2.1 

Archibald  Av. 

9 

4,437 

40 

45 

0.11 

21,962 

7.49 

9.8 

Vineyard  Av. 

9 

11,742 

40 

45 

0.11 

58,125 

3 

17.81 

4 

33.0 

Grove  Av.  Up 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Bon  View  Av. 

9 

9,264 

40 

45 

0.11 

45,857 

6 

14.59 

7 

23.8 

Campus  Av. 

9 

6,915 

40 

45 

0.11 

34,230 

11.27 

16.4 

Sultana  Av. 

9 

4,566 

40 

45 

0.11 

22,603 

7.70 

10.1 

Euclid  Av.  Up 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Euclid  Av.  State  83 

9 

28,705 

40 

45 

0.11 

142,090 

1 

32.04 

1 

227.9 

m 

Vine  Av. 

9 

6,002 

40 

45 

0.11 

29,712 

9.92 

13.8   ' 

m 

San  Antonio  Av. 

9 

5,611 

40 

45 

0.11 

27,773 

9.32 

12.8 

Mountain  Av.  Oh 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Central  Av.  Oh 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Monte  Vista  Av. 

9 

6,785 

40 

45 

0.11 

33,584 

11.08 

16.0 

Co  Rd.  Ramona  Av. 

9 

9,677 

40 

45 

0.11 

47,902 

5 

15.15 

6 

25.2 

East  End  Av. 

9 

7,738 

40 

45 

0.11 

38,301 

7 

12.47 

8 

18.9 

Reservoir  Av. 

9 

7,169 

40 

45 

0.11 

35,487 

9 

11.65 

10 

17.2 

San  Antonio  Av. 

9 

7,569 

40 

45 

0.11 

37,465 

8 

12.22 

9 

18.4 

Towne  Av. 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Palamores  St. 

9 

6,335 

40 

45 

0.11 

31,359 

10.42 

14.8 

Garey  Av. 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Main  St. 

9 

3,549 

40 

45 

0.11 

17,569 

6.07 

7.6 

Park  Av. 

9 

6,957 

40 

45 

0.11 

34,438 

10 

11.34 

16.5 

White  Av. 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Hamilton  Bl. 

9 

11,201 

40 

45 

0.11 

55,444 

4 

17.13 

5 

30.8 

State  St.  71 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Humane  Way 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Omar  Oh 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Temple  Av. 

9 

56 

40 

45 

0.11 

275 

0.10 

0.1 

Pomona  Bl . 

9 

4,057 

40 

45 

0.11 

20,082 

6.89 

8.8 

Brea  Canyon  Rd. 

9 

4,417 

40 

45 

0.11 

21,863 

7.46 

9.7 

Lemon  Rd. 

9 

2,320 

40 

45 

0.11 

11,485 

4.03 

4.8 

Fairway  Dr. 

9 

0 

40 

45 

0.11 

0 

0.00 

0.0 

Nogales  Av. 

9 

2,601 

15 

45 

0.11 

12,876 

31.87 

2 

12.6 

Fullerton  Rd. 

GS 

0 

15 

45 

0.00 

0 

0.00 

0.0 

Azusa  Av.  Oh 

GS 

3.340 

15 

45 

0.00 

0 

0.00 

16.5 

TOTALS: 

852,812                             289.85                            924| 

ft 

INUSTRY  TRANSFER  STATION  TO  BASSETT  JUNCTION 

-  SEGMENT  3 

w 

Brea  Canyon 

9 

10,283 

60 

30 

0.11 

33,935 

4 

7.12 

4 

20.1 
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2000  PROJECT 

LAST  UPDATE  1/15/96 

CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAESfS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

Lemon 

9 

8,140 

60 

30 

0.11 

26,863 

5 

5.82 

5 

14.8 

Fairway 

9 

340 

60 

30 

0.11 

1,123 

9 

0.27 

9 

0.5 

Nogales 

9 

31,934 

60 

30 

0.11 

105,382 

1 

14.82 

1 

285.8 

California 

9 

6,177 

60 

30 

0.11 

20,383 

7 

4.54 

7 

10.5 

Sunset 

9 

18,056 

60 

30 

0.11 

59,586 

2 

11.02 

2 

49.1 

Orange 

9 

4,097 

60 

30 

0.11 

13,519 

8 

3.10 

8 

6.6 

Puente 

9 

17,013 

60 

30 

0.11 

56,143 

3 

10.57 

3 

44.0 

Vineland 

9 

6,782 

60 

30 

0.11 

22,379 

6 

4.95 

6 

11.8 

TOTALS: 

339,312 

62.22 

443.2 

BASSETT  JUNCTION  TO  SOUTHERN  PACIFIC  LA  TRANSPORTATION  CENTER  -  SEGMENT  4 

Temple 

9 

20,128 

60 

30 

0.11 

66,424 

7 

11.85 

61.1 

Cogswell 

9 

6,309 

50 

30 

0.11 

20,821 

6.66 

12.4 

Peck 

9 

34,781 

40 

30 

0.11 

114,777 

2 

33.84 

4 

797.3 

Ramona 

9 

34,927 

30 

30 

0.11 

115,261 

1 

60.06 

2 

1060.5 

Cypress 

9 

4,169 

30 

30 

0.11 

13,757 

12.54 

11.5 

Tyler 

9 

14,613 

30 

30 

0.11 

48,224 

37.56 

3 

58.3 

Arden 

9 

13,746 

35 

30 

0.11 

45,361 

26.35 

7 
5 

46.6 

164.6 

Baldwin 

9 

26,240 

40 

30 

0.11 

86,590 

4 

30.82 

Temple  City 

9 

22,534 

45 

30 

0.11 

74,362 

5 

22.49 

9 

98.0 

Lower  Azusa 

9 

12,394 

50 

30 

0.11 

40,899 

11.93 

30.0 

Encinita 

9 

5.859 

50 

30 

0.11 

19,334 

6.22 

11.3 

Walnut  Grove 

9 

5,076 

50 

30 

0.11 

16,750 

5.45 

9.6 

San  Gabriel 

9 

34,437 

50 

30 

0.11 

113,643 

3 

21.67 

10 

600.1 

Del  Mar 

9 

14.956 

50 

30 

0.11 

49,354 

10 

13.82 

40.3 

Mission 

9 

16,354 

50 

30 

0.11 

53,968 

9 

14.77 

46.9 

Ramona 

9 

17,856 

50 

30 

0.11 

58,924 

8 

15.72 

55.0 

Valley 

9 

21,980 

25 

30 

0.11 

72,532 

6 

71.50 

1 

149.4 

Boca 

NA 

6,535 

25 

30 

0.00 

0 

27.34 

6 

22.6 

Vineburn 

NA 

2,274 

20 

30 

0.00 

0 

15.76 

8.4 

San  Pablo 

NA 

3,380 

20 

30 

0.00 

0 

23.07 

8 

12.9 

TOTALS: 

1,010,980 

469.39 

3296.9 

SP  LA  TRANSPORTAT 

ION  CENTER  TO 

NORTH 

ERNORA 

NGE  CO  -  SEG 

MENT5 

Washington  Blvd 

NA 

27,210 

10 

22 

0.00 

0 

498.06 

2 

628.7 

Santa  Fe  Ave 

NA 

17,238 

10 

22 

0.00 

0 

380.03 

3 

207.0 

25th  St 

NA 

5,070 

10 

22 

0.00 

0 

134.92 

38.4 

E.  Alameda  st 

NA 

9,014 

10 

22 

0.00 

0 

226.52 

6 

77.5 

41st  Street 

4 

11,177 

10 

26 

0.34 

98,803 

4 

271.81 

5 

103.9 

Vernon  Ave 

4 

13,633 

10 

6 

0.34 

27,811 

318.99 

4 

139.5 

51st  Street 

4 

225 

10 

4 

0.34 

306 

6.41 

1.5 

55th  Street 

8 

6,974 

10 

30 

0.20 

41,845 

180.61 

8 

56.0 

Slauson  Ave 

8 

31,885 

10 

30 

0.20 

191,312 

1 

527.71 

1 

1300.1 

Randolph  St 

8 

7,594 

20 

30 

0.20 

45,563 

10 

48.83 

33.0 

Gage  Ave 

9 

19,266 

20 

30 

0.11 

63,579 

7 

102.74 

136.1 

Florence  Ave 

9 

29,643 

20 

22 

0.11 

71,737 

6 

129.17 

469.3 

Nadeau  st 

9 

14,084 

20 

22 

0.11 

34,082 

81.97 

77.9 

Santa  Fe  Ave 

9 

10,028 

15 

12 

0.11 

13,236 

110.43 

61.4 

Long  Beach  Blvd 

9 

20,618 

15 

32 

0.11 

72,577 

5 

190.61 

7 

203.2 

State  St 

9 

13,520 

20 

12 

0.11 

17,847 

79.40 

73.1 

California  Ave 

9 

12,394 

20 

12 

0.11 

16,360 

74.10 

64.0 

San  Juan  Ave 

9 

3,380 

20 

8 

0.11 

2,974 

23.07 

12.9 

Otis  Ave 

9 

13,520 

20 

12 

0.11 

17,847 

79.40 

73.1 

Atlantic  Ave 

9 

28,167 

20 

12 

0.11 

37,181 

126.64 

379.0 

Garfield  Ave 

9 

27,153 

20 

8 

0.11 

23,895 

124.67 

331.2 

Firestone  Blvd 

9 

48,560 

20 

8 

0.11 

42,733 

125.25 

-608.4 

Rives  Ave 

9 

9,014 

20 

8 

0.11 

7,932 

56.75 

41.1 
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2000  PROJECT 
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CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL  | 

Paramount  Bvlvd 

9 

27,829 

20 

4 

0.11 

12,245 

126.01 

362.0 

Downey  Ave 

9 

10,692 

20 

8 

0.11 

9,409 

65.64 

51.8 

Dolan  Ave 

9 

406 

20 

14 

0.11 

625 

2.88 

1.4 

Brookshire  Ave 

9 

9,577 

20 

14 

0.11 

14,748 

59.79 

44.6 

Patton  Rd 

9 

9,014 

20 

14 

0.11 

13,881 

56.75 

9 

41.1 
-16480.3 

Lakewood  Blvd 

9 

38,308 

20 

32 

0.11 

134,842 

2 

135.72 

Woodruff  Ave 

9 

15,774 

20 

32 

0.11 

55,523 

8 

89.30 

93.9 

Stewart  &  Gray  Rd 

9 

9,464 

20 

12 

0.11 

12,493 

59.19 

43.9 

Regent  View  Ave 

9 

2,704 

20 

12 

0.11 

3,569 

18.63 

10.1 

Hoxie  Ave 

8A 

113 

20 

8 

0.11 

99 

0.80 

0.4 

Studebaker  Rd 

8 

13,768 

20 

8 

0.20 

22,029 

80.54 

75.2 

Orr  &  Day  Rd 

8 

28 

20 

8 

0.20 

45 

0.20 

0.1 

Pioneer  Blvd 

9 

16,844 

20 

8 

0.11 

14,823 

93.66 

105.3 

San  Antonio  Blvd 

9 

19,830 

20 

8 

0.11 

17,450 

104.70 

144.4 

Funston  Ave 

8 

3,718 

20 

8 

0.20 

5,949 

25.26 

14.3 

Rosecrans  Ave 

9 

31,547 

20 

8 

0.11 

27,762 

131.82 

646.8 

Bloomfield  Ave 

9 

7,887 

20 

8 

0.11 

6,940 

50.49 

34.6 

Shoemaker  Ave 

9 

513 

20 

6 

0.11 

338 

3.64 

1.8 

Carmenita  Rd 

8 

3,380 

20 

8 

0.20 

5,408 

23.07 

12.9 

Alondra  Blvd 

9 

4,507 

20 

12 

0.11 

5,949 

30.29 

17.8 

Marquardt  Ave 

9A 

338 

20 

6 

0.11 

223 

2.40 

1.2 

Valley  View  Ave 

9 

2,253 

20 

14 

0.11 

3,470 

15.62 

8.3 

Artesia  Blvd 

9 

28,167 

20 

14 

0.11 

43,378 

126.64 

379.0 

Knott  Ave 

9 

22,534 

20 

14 

0.11 

34,702 

113.25 

192.8 

Western  Ave 

9A 

16,900 

20 

14 

0.11 

26,027 

93.88 

106.0 

Beach  Blvd 
Stanton  Ave 

9 
9 

38,308 
13,070 

20 
20 

32 

0.11 
0.11 

134,842 
46,005 

3 
9 

135.72 
77.31 

10 

-16480.3! 

32 

69.4  I 

TOTALS: 

1,480,397                           5621.28 

II II II II  It 

COLTON  YARD  TO  L^ 

l  VERNE  TRANSI 

e;r  sta- 

nON-SE 

GMENT6 

Meridian  Ave 

NA 

676 

50 

4 

0.00 

0 

0.77 

1.1 

Pepper  Ave 

8 

11,267 

50 

4 

0.20 

9,014 

6 

11.04 

10 

26.2 

Eucalyptus  Ave 

3 

2,253 

50 

4 

0.34 

3,065 

2.52 

3.9 

Acacia  Ave 

9 

3,380 

60 

4 

0.11 

1,487 

2.59 

5.3 

Sycamore  Ave 

3 

3,943 

60 

4 

0.34 

5,363 

2.99 

6.3 

Date  Ave 

3 

225 

60 

4 

0.34 

306 

0.18 

0.3 

Olive  Ave 

3 

225 

60 

4 

0.34 

306 

0.18 

0.3 

Riverside  Ave 

9 

13,520 

60 

4 

0.11 

5,949 

10 

8.90 

30.0 

Orange  Ave 

3 

225 

60 

4 

0.34 

306 

0.18 

0.3 

Palm  Ave 

3 

563 

60 

4 

0.34 

766 

0.45 

0.8 

Willow  Ave 

9 

2,253 

60 

4 

0.11 

991 

1.75 

3.4 

Lilac  Ave 

9 

1,915 

60 

4 

0.11 

843 

1.49 

2.9 

Cactus  Ave 

9 

2,817 

60 

4 

0.11 

1,239 

2.17 

4.3 

Cedar  Ave 

9 

2,817 

60 

4 

0.11 

1,239 

2.17 

4.3 

Linden  Ave 

3 

789 

60 

4 

0.34 

1,073 

0.62 

1.2 

Maple  Ave 

3 

563 

60 

4 

0.34 

766 

0.45 

0.8 

Locust  Ave 

3 

2,704 

60 

4 

0.34 

3,678 

2.09 

4.2 

Laurel  Ave 

3 

759 

60 

4 

0.34 

1,033 

0.60 

1.1 

Alder  Ave 

9A 

4,619 

60 

4 

0.11 

2,033 

3.47 

7.5 
2.9 

Tamarind  Ave 

3 

1,915 

60 

4 

0.34 

2,605 

1.49 

Palmetto  Ave 

3 

3,267 

60 

4 

0.34 

4,444 

2.50 

5.1 

Mango  Ave 

8 

6,760 

60 

4 

0.20 

5,408 

4.93 

11.7 

Sierra  Ave 

8 

13,858 

60 

4 

0.20 

11,087 

5 

9.07 

31.2 

Juniper  Ave 

9 

5,859 

50 

4 

0.11 

2,578 

6.22 

11.3  jl 

Cypress  Ave 

3 

2,817 

50 

4 

0.34 

3,831 

3.12 

5.0  % 

Oleander  Ave 

3 

2,817 

50 

4 

0.34 

3,831 

3.12 

5.0 

Citrus  Ave 

9A 

3,380 

50 

4 

0.11 

1,487 

3.72 

6.1 
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2000  PROJECT 
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CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

Tokay  Ave 

NA 

394 

50 

4 

0.00 

0 

0.45 

0.7 

Almeria  Ave 

NA 

169 

50 

4 

0.00 

0 

0.19 

0.3 

Sultana  Ave 

NA 

23 

50 

4 

0.00 

0 

0.03 

0.0 

Hemlock  Ave 

NA 

113 

50 

4 

0.00 

0 

0.13 

0.2 

Miller  Ave 

NA 

282 

50 

4 

0.00 

0 

0.32 

0.5 

Redwood  Ave 

NA 

282 

50 

4 

0.00 

0 

0.32 

0.5 

Base  Line  St 

NA 

1,127 

50 

4 

0.00 

0 

1.28 

1.9 

East  Ave 

3 

676 

50 

4 

0.34 

919 

0.77 

1.1 

Etiwanda  Ave 

9 

2,817 

50 

4 

0.11 

1,239 

3.12 

5.0 

Milliken  Ave 

9 

5,633 

50 

4 

0.11 

2,479 

6.00 

10.8 

Haven  Ave 

9 

8,338 

50 

4 

0.11 

3,669 

8.54 

17.5 

Hermosa  Ave 

3 

676 

50 

4 

0.34 

919 

0.77 

1.1 

Ramona  Ave 

3 

225 

50 

4 

0.34 

306 

0.26 

0.4 

Archibald  Ave 

9 

3,831 

50 

4 

0.11 

1,686 

4.18 

7.0 

Amethyst  Ave 

3 

2,704 

50 

4 

0.34 

3,678 

3.00 

4.8 

Base  Line  St 

9 

9,014 

50 

4 

0.11 

3,966 

9.14 

19.3 

Hellman  Ave 

3 

2,817 

50 

4 

0.34 

3,831 

3.12 

5.0 

Grove  Ave 

9A 

9,915 

50 

4 

0.11 

4,363 

9.92 

21.9 

11th  St 

NA 

676 

50 

4 

0.00 

0 

0.77 

1.1 

10th  St 

NA 

676 

50 

4 

0.00 

0 

0.77 

1.1 

9th  St 

NA 

676 

50 

4 

0.00 

0 

0.77 

1.1 

8th  St 

NA 

676 

50 

4 

0.00 

0 

0.77 

1.1 

Campus  Ave 

3 

5,408 

50 

4 

0.34 

7,355 

7 

5.78 

10.3 

6th  St 

3 

676 

50 

4 

0.34 

919 

0.77 

1.1 

3rd  St 

3 

2,817 

50 

4 

0.34 

3,831 

3.12 

5.0 

2nd  St 

3 

2,141 

50 

4 

0.34 

2,911 

2.39 

3.7 

1st  St 

3 

1,127 

50 

4 

0.34 

1,532 

1.28 

1.9 

Euclid  Ave 

9 

27,717 

50 

4 

0.11 

12,195 

2 

20.26 

8 

167.3 

Laurel  Ave 

NA 

563 

50 

4 

0.00 

0 

0.64 

0.9 

Palm  Ave 

NA 

563 

50 

4 

0.00 

0 

0.64 

0.9 

San  Antonio  Ave 

3 

8,338 

50 

4 

0.34 

11,339 

3 

8.54 

17.5 

Mountain  Ave 

9 

15,098 

40 

4 

0.11 

6,643 

9 

21.70 

7 

48.6 

Benson  Ave 

NA 

3,943 

40 

4 

0.00 

0 

6.71 

8.5 

Central  Ave 

9A 

15,774 

40 

4 

0.11 

6,940 

8 

22.42 

6 

52.4 

Claremont  Blvd 

9 

0 

30 

4 

0.11 

0 

0.00 

0.0 

Towne  Ave 

9 

8,970 

30 

4 

0.11 

3,947 

25.17 

4 

2 

28.8 
49.6 

Garey  Ave 

9 

13,182 

30 

4 

0.11 

5,800 

34.67 

Pine  St 

NA 

8,970 

30 

30 

0.00 

0 

25.17 

5 

28.8 

Fulton  Rd 

9 

13,182 

30 

10 

0.11 

14,501 

1 

34.67 

1 

49.6 

White  Ave 

9 

10,256 

30 

10 

0.11 

11,282 

4 

28.23 

3 

34.5 

Arrow  Hwy 

9 

2,253 

30 

6 

0.11 

1,487 

6.96 

5.9 

E  Street 

3 

1,127 

30 

6 

0.34 

2,298 

3.53 

2.9 

D  Street 

NA 

5,633 

30 

6 

0.00 

0 

16.60 

9 

16.2 

TOTALS: 

194,763                              402.68                             819.2 

LA  VERNE  TRANSFEF 

.  STATION  TO  IR 

WINDA1 

,E  TRANS 

FER  STATION 

-  SEGMENT  7 

San  Dimas  Cyn  Rd 

9 

0 

40 

6 

0.11 

0 

0.00 

0.0 

Walnut  Ave 

9A 

169 

40 

6 

0.11 

112 

0.30 

0.3 

San  Dimas  Ave 

9 

169 

40 

6 

0.11 

112 

0.30 

0.3 

Cataract  Ave 

9A 

169 

40 

6 

0.11 

112 

0.30 

0.3 

Lone  Hill  Ave 

9 

451 

40 

6 

0.11 

297 

0.80 

0.9 

Valley  Center  Ave 

9 

3,031 

40 

6 

0.11 

2,000 

7 

5.22 

8 

6.4 

Sunflower  Ave 

9A 

4,867 

40 

6 

0.11 

3,212 

5 

8.17 

6 

10.8 

Covina  Blvd 

9A 

3,943 

40 

6 

0.11 

2,603 

6 

6.71 

7 

8.5 

Bonnie  Cove  Ave 

9 

163 

40 

6 

0.11 

108 

0.29 

0.3 

Cypress  St 

8 

845 

40 

6 

0.20 

1,014 

10 

1.50 

10 

1.7 

Glendora  Ave 

8 

107 

40 

6 

0.20 

128 

0.19 

0.2 
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CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

del| 

Grand  Ave 

9 

2,366 

40 

6 

0.11 

1,562 

9 

4.11 

9 

4.9 

Barranca  Ave 

8 

10,140 

30 

6 

0.20 

12,168 

1 

27.96 

2 

34.0 

Citrus  Ave 

9 

2,670 

30 

6 

0.11 

1,762 

8 

8.20 

5 

7.1 

Hollenbeck  Ave 

8 

8,450 

30 

6 

0.20 

10,140 

2 

23.90 

3 

26.7 

Azusa  Ave 

9 

14,534 

30 

6 

0.11 

9,593 

3 

37.40 

1 

57.8 

Lark  Ellen  Ave 

9 

451 

30 

6 

0.11 

297 

1.43 

1.1 

Vincent  Ave 

9A 

451 

30 

6 

0.11 

297 

1.43 

1.1 

Irwindale  Ave 

8 

7,005 

30 

6 

0.20 

8,406 

4 

20.23 

4 

21.1 

TOTALS: 

53,923 

148.45 

183.5 

IRWINDALE  TRANSFER  STATION  TO  BASSETT  JUNCTION  -  SEGMENT  8 

Cypress  St 

NA 

23 

20 

6 

0.00 

0 

3 

0.16 

3 

0.1 

Ramon  Bl/Dowling  Ave. 

9 

23 

20 

6 

0.11 

15 

1 

0.16 

1 

0.1 

Pacific  Ave 

NA 

23 

20 

6 

0.00 

0 

4 

0.16 

4 

0.1 

MacDevitt  St 

NA 

23 

20 

6 

0.00 

0 

5 

0.16 

5 

0.1 

Merced  Ave 

NA 

23 

20 

6 

0.00 

0 

6 

0.16 

6 

0.1 

Francisquito  Ave 

9 

23 

20 

6 

0.11 

15 

2 

0.16 

2 

0.1 

Dalewood  St 

NA 

23 

20 

6 

0.00 

0 

7 

0.16 

7 

0.1 

Amar  Rd 

NA 

23 

20 

6 

0.00 

0 

8 

0.16 

8 

0.1 

TOTALS: 

30 

1.29 

0.6 

» 
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2005  PROJECT 
LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

EAGLE  MOUNTAIN  TO  FERRUM  -  Segment  1A 

NO  CROSSINGS 

FERRUM  TO  COLTON  YARD  -  Segment  IB 

Parkside  Dr. 

8 

808 

15 

45 

0.20 

7,276 

10.15 

10 

3.7 

Bay  Dr. 

9 

1,646 

15 

45 

0.11 

8,145 

20.42 

5 

7.8 

Cleveland  St. 

9 

178 

35 

45 

0.11 

883 

0.42 

0.4 

Hammond  Rd. 

9 

958 

35 

45 

0.11 

4,744 

2.21 

2.1 

66th  Av. 

9 

9,364 

35 

45 

0.11 

46,353 

5 

19.21 

6 

26.9 

62nd  Av. 

9 

1,465 

35 

45 

0.11 

7,251 

3.36 

3.3 

58th  Av. 

8 

1,886 

35 

45 

0.20 

16,971 

4.30 

4.3 

Airport  Blvd. 

9 

13,733 

35 

45 

0.11 

67,976 

3 

26.33 

3 

46.5 

Av.  54 

GS 

0 

35 

45 

0.00 

0 

0.00 

0.0 

52nd  Av. 

9 

2,963 

35 

45 

0.11 

14,666 

6.66 

6.9 

5th  St. 

8 

614 

35 

45 

0.20 

5,522 

1.42 

1.3 

50th  Av. 

8 

3,403 

35 

45 

0.20 

30,625 

9 

7.61 

8.1 

Dillon  Rd. 

9 

17,352 

35 

45 

0.11 

85,891 

1 

31.34 

1 

69.0 

South  Indio  Oh 

GS 

0 

35 

45 

0.00 

0 

0.00 

0.0 

Jackson  St.  SR  10 

GS 

49,896 

35 

45 

0.00 

0 

0.00 

-344.5 

Monroe  St.  Oh 

GS 

0 

35 

45 

0.00 

0 

0.00 

0.0 

Monroe  St. 

GS 

22,205 

35 

45 

0.00 

0 

0.00 

115.5 

Indio  Oh  St.  10 

GS 

0 

35 

45 

0.00 

0 

0.00 

0.0 

Washington  St.  DVHD 

GS 

8,468 

35 

45 

0.00 

0 

0.00 

23.6 

Monterey  Av. 

GS 

0 

35 

45 

0.00 

0 

0.00 

0.0 

Ramon  Rd.  Oh 

GS 

15,887 

35 

45 

0.00 

0 

0.00 

59.0 

Date  Palm  Dr.  Oh 

GS 

10,560 

35 

45 

0.00 

0 

0.00 

31.6 

Palm  Dr.  Oh 

GS 

13,373 

35 

45 

0.00 

0 

0.00 

44.6 

Indian  Av.  Oh 

GS 

13,763 

35 

45 

0.00 

0 

0.00 

46.6 

Tipton  Rd. 

9 

269 

35 

45 

0.11 

1,330 

0.63 

0.6 

Palm  Spr  OVH  St.  Ill 

GS 

0 

35 

45 

0.00 

0 

0.00 

0.0 

Broadway 

9 

4,459 

35 

45 

0.11 

22,070 

10 

9.82 

10.9 

Apache  Trail 

9 

9,036 

35 

45 

0.11 

44,729 

6 

18.63 

7 

25.6 

Hargreave  St. 

9 

9,005 

35 

45 

0.11 

44,576 

7 

18.58 

8 

25.5 

San  Gorgonio  Av. 

9A 

8,827 

35 

45 

0.11 

43,693 

8 

18.26 

9 

24.9 

Eight  St. 

GS 

0 

35 

45 

0.00 

0 

0.00 

0.0 

22nd  St. 

9 

16,959 

35 

45 

0.11 

83,949 

2 

30.83 

2 

66.2 

North  Sunset  Av. 

9A 

1,586 

35 

45 

0.11 

7,851 

3.63 

3.6 

Highland  Springs  Av. 

9 

687 

35 

45 

0.11 

3,402 

1.59 

1.5 

Pennsylvania  Av. 

9 

1,496 

35 

45 

0.11 

7,404 

3.43 

3.4 

Beaumont  Av.  St.  79 

9 

10,173 

35 

45 

0.11 

50,355 

4 

20.62 

4 

30.0 

California  Av. 

9 

3,441 

35 

45 

0.11 

17,032 

7.69 

8.2 

Veile  Av. 

8 

1,196 

35 

45 

0.20 

10,765 

2.76 

2.7 

Beaumont  Oh  St.  60 

GS 

13,388 

35 

45 

0.00 

0 

0.00 

44.7 

San  Timoteo  Cyn  Rd. 

9 

1,077 

35 

45 

0.11 

5,332 

2.49 

2.4 

Live  Oak  Cyn  Rd. 

9 

2,304 

35 

45 

0.11 

11,406 

5.23 

5.3 

Allesandro  Rd. 

9 

1,873 

35 

45 

0.11 

9,273 

4.28 

4.3 

San  Timateo  Cyn  Rd. 

9 

0 

35 

45 

0.11 

0 

0.00 

0.0 

Beaumont  Av. 

9 

731 

35 

45 

0.11 

3,617 

1.69 

1.6 

Whittier  Av. 

9 

428 

35 

45 

0.11 

2,117 

1.00 

0.9 

Barton  Rd.  Oh 

GS 

0 

35 

45 

0.00 

0 

0.00 

0.0 

Mountain  View  Av. 

GS 

0 

35 

45 

0.00 

0 

0.00 

0.0 

Anderson  St.  Oh 

GS 

0 

15 

45 

0.00 

0 

0.00 

0.0 

Waterman  Av. 

GS 

0 

15 

45 

0.00 

0 

0.00 

0.0 

Hunts  Ln. 

GS 

0 

15 

45 

0.00 

0 

0.00 

0.0 

Colton  Loma  Linda  Yd 

GS 

0 

15 

45 

0.00 

0 

0.00 

0.0 

Colton  St.  15 

GS 

0 

15 

45 

0.00 

0 

0.00 

0.0 

So.  East  Conn.  Oh 

GS 

0 

15 

45 

0.00 

0 

0.00 

0.0 

Page  1 


2005  PROJECT 
LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 
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NO.  OF 

PROTECTION 

HAZARD 
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DELAY 

DELAY 

VEH 
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(min) 

RANK 

DEL     | 

Mount  Vernon  Av.                         GS                    0              15 

45 

0.00 

0                                     0.00                             0.0 

TOTALS: 

665,205                             284.59                          418.9 

COLTON  YARD  TO  INDUSTRY  TRANSFER  YARD  -  Segment  2 

Colton  Yard 

GS 

0 

15 

46 

0.00 

0 

0.00 

0.0 

La  Cadena  Dr.  Up 

GS 

0 

15 

46 

0.00 

0 

0.00 

0.0 

Rancho  Av.  Oh 

GS 

0 

15 

46 

0.00 

0 

0.00 

0.0 

Pepper  Av.  Oh 

GS 

3,934 

15 

46 

0.00 

0 

0.00 

19.8 

Riverside  Av.  Oh 

GS 

28,063 

40 

46 

0.00 

0 

0.00 

208.4 

Cedar  Av.  Oh 

GS 

40,654 

40 

46 

0.00 

0 

0.00 

-1130.3 

Sierra  Av.  Oh 

GS 

45,898 

40 

46 

0.00 

0 

0.00 

-428.8 

Citrus  Av.  Oh 

GS 

16,523 

40 

46 

0.00 

0 

0.00 

56.8 

Cherry  Av.  Oh 

GS 

9,966 

40 

46 

0.00 

0 

0.00 

26.2 

Etiwanda  Av. 

GS 

25,441 

40 

46 

0.00 

0 

0.00 

149.5 

Vina  Vista  Oh 

GS 

0 

40 

46 

0.00 

0 

0.00 

0.0 

Milliken  Av. 

9 

27,276 

40 

46 

0.11 

138,017 

2 

31.37 

2 

187.7 

Haven  Av. 

GS 

0 

40 

46 

0.00 

0 

0.00 

0.0 

Turner  Av. 

9 

2,097 

40 

46 

0.11 

10,612 

3.66 

4.3 

Archibald  Av. 

9 

8,919 

40 

46 

0.11 

45,128 

14.12 

22.6 

Vineyard  Av. 

9 

23,604 

40 

46 

0.11 

119,437 

3 

29.19 

3 

121.0 

Grove  Av.  Up 

GS 

0 

40 

46 

0.00 

0 

0.00 

0.0 

Bon  View  Av. 

9 

18,622 

40 

46 

0.11 

94,228 

6 

25.22 

6 

70.9 

Campus  Av. 

9 

13,900 

40 

46 

0.11 

70,336 

20.37 

42.6 

Sultana  Av. 

9 

9,179 

40 

46 

0.11 

46,444 

14.48 

23.5 

Euclid  Av.  Up 

GS 

0 

40 

46 

0.00 

0 

0.00 

0.0 

Euclid  Av.  State  83 

9 

57,701 

40 

46 

0.11 

291,969 

1 

24.92 

7 

-216.1 

Vine  Av. 

9 

12,066 

40 

46 

0.11 

61,052 

18.21 

34.3      ' 

San  Antonio  Av. 

9 

11,278 

40 

46 

0.11 

57,068 

17.23 

31.1 

Mountain  Av.  Oh 

GS 

0 

40 

46 

0.00 

0 

0.00 

0.0 

Central  Av.  Oh 

GS 

0 

40 

46 

0.00 

0 

0.00 

0.0 

Monte  Vista  Av. 

9 

13,638 

40 

46 

0.11 

69,008 

20.07 

5 

41.3 

Co  Rd.  Ramona  Av. 

9 

19,453 

40 

46 

0.11 

98,430 

5 

25.96 

77.4 

East  End  Av. 

9 

15,607 

40 

46 

0.11 

78,970 

7 

22.24 

8 

51.4 

Reservoir  Av. 

9 

14,460 

40 

46 

0.11 

73,168 

9 

21.00 

10 

45.3 

San  Antonio  Av. 

9 

15,266 

40 

46 

0.11 

77,246 

8 

21.88 

9 

49.5 

Towne  Av. 

GS 

0 

40 

46 

0.00 

0 

0.00 

0.0 

Palamores  St. 

9 

12,778 

40 

46 

0.11 

64,657 

19.07 

37.4 

Garey  Av. 

GS 

0 

40 

46 

0.00 

0 

0.00 

0.0 

Main  St. 

9 

7,159 

40 

46 

0.11 

36,225 

11.63 

17.1 

Park  Av. 

9 

14,033 

40 

46 

0.11 

71,005 

10 

20.52 

43.2 

White  Av. 

GS 

0 

40 

46 

0.00 

0 

0.00 

0.0 

Hamilton  Bl. 

9 

22,592 

40 

46 

0.11 

114,317 

4 

28.48 

4 

108.2 

State  St.  71 

GS 

0 

40 

46 

0.00 

0 

0.00 

0.0 

Humane  Way 

GS 

0 

40 

46 

0.00 

0 

0.00 

0.0 

Omar  Oh 

GS 

0 

40 

46 

0.00 

0 

0.00 

0.0 

Temple  Av. 

9 

112 

40 

46 

0.11 

567 

0.20 

0.2 

Pomona  Bl. 

9 

8,183 

40 

46 

0.11 

41,406 

13.10 

20.3 

Brea  Canyon  Rd. 

9 

8,909 

40 

46 

0.11 

45,078 

14.11 

22.6 

Lemon  Rd. 

9 

4,680 

40 

46 

0.11 

23,679 

7.88 

10.4 

Fairway  Dr. 

9 

0 

40 

46 

0.11 

0 

0.00 

0.0 

Nogales  Av. 

9 

5,247 

15 

46 

0.11 

26,548 

61.96 

1 

27.4 

Fullerton  Rd. 

GS 

0 

15 

46 

0.00 

0 

0.00 

0.0 

Azusa  Av.  Oh 

GS 

6,736 

15 

46 

0.00 

0 

0.00 

36.9 

TOTALS: 

1,754,598                            486.86                                      A 

ENUSTRY  TRANSFER  STATION  TO  BASSETT  JUNCTION 

-  SEGMENT  3 

\ 

Brea  Canyon 

» 

20,742 

60 

30 

0.11 

68,447 

4 

12.07 

3 

65.2 
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Lemon 

9 

16,419 

60 

30 

0.11 

54,183 

5 

10.31 

4 

41.3 

Fairway 

9 

686 

60 

30 

0.11 

2,265 

9 

0.54 

9 

1.0 

Nogales 

9 

64,411 

60 

30 

0.11 

212,556 

1 

7.86 

7 

-132.4 

California 

9 

12,458 

60 

30 

0.11 

41,112 

7 

8.34 

6 

26.5 

Sunset 

9 

36,420 

60 

30 

0.11 

120,186 

2 

15.19 

1 

1251.2 

Orange 

9 

8,263 

60 

30 

0.11 

27,268 

8 

5.90 

8 

15.1 

Puente 

9 

34,315 

60 

30 

0.11 

113,241 

3 

15.07 

2 

505.6 

Vineland 

9 

13,678 

60 

30 

0.11 

45,139 

6 

8.98 

5 

30.5 

TOTALS: 

684,396 

84.26 

1804.0 

BASSETT  JUNCTION  TO  SOUTHERN  PACIFIC  LA  TRANSPORTATION  CENTER  -  SEGMENT  4 

Temple 

9 

40,599 

60 

30 

0.11 

133,977 

7 

15.14 

-847.9 

Cogswell 

9 

12,726 

50 

30 

0.11 

41,997 

12.19 

31.3 

Peck 

9 

70,154 

40 

30 

0.11 

231,507 

2 

9.68 

-161.0 

Ramona 

9 

70,449 

30 

30 

0.11 

232,482 

1 

16.37 

-202.5 

Cypress 

9 

8,408 

30 

30 

0.11 

27,748 

23.79 

9 

26.5 

Tyler 

9 

29,475 

30 

30 

0.11 

97,267 

57.41 

2 

322.5 

Arden 

9 

27,725 

35 

30 

0.11 

91,493 

41.21 

5 
7 

221.7 
-261.6 

Baldwin 

9 

52,925 

40 

30 

0.11 

174,654 

4 

28.82 

Temple  City 

9 

45,451 

45 

30 

0.11 

149,988 

5 

25.92 

8 

-410.4 

Lower  Azusa 

9 

24,998 

50 

30 

0.11 

82,494 

19.30 

119.4 

Encinita 

9 

11,817 

50 

30 

0.11 

38,997 

11.48 

28.0 

Walnut  Grove 

9 

10,238 

50 

30 

0.11 

33,785 

10.19 

22.9 

San  Gabriel 

9 

69,460 

50 

30 

0.11 

229,219 

3 

6.88 

-137.1 

Del  Mar 

9 

30.166 

50 

30 

0.11 

99,547 

10 

20.93 

239.1 

Mission 

9 

32,986 

50 

30 

0.11 

108,854 

9 

21.48 

408.4 

Ramona 

9 

36,015 

50 

30 

0.11 

118,851 

8 

21.80 

10 

1126.7 

Valley 

9 

44,333 

25 

30 

0.11 

146,298 

6 

84.55 

1 

-762.3 

Boca 

NA 

13,181 

25 

30 

0.00 

0 

49.86 

3 

57.8 

Vineburn 

NA 

4,586 

20 

30 

0.00 

0 

30.78 

6 

18.2 

San  Pablo 

NA 

6,818 

20 

30 

0.00 

0 

44.33 

4 

28.9 

TOTALS: 

2,039,157 

552.13 

-131.6 

SP  LA  TRANSPORT  AT 

ION  CENTER  TO 

NORTH 

ERNORA 

NGE  CO  -  SEG 

MENT5 

Washington  Blvd 

NA 

54,882 

10 

22 

0.00 

0 

434.82 

4 

-810.5 

Santa  Fe  Ave 

NA 

34,770 

10 

22 

0.00 

0 

537.83 

1 

2683.9 

25th  St 

NA 

10,226 

10 

22 

0.00 

0 

252.35 

8 

91.8 

E.  Alameda  st 

NA 

18,180 

10 

22 

0.00 

0 

394.37 

5 

228.7 

41st  Street 

4 

22,544 

10 

26 

0.34 

199,286 

4 

452.12 

3 

363.6 

Vernon  Ave 

4 

27,498 

10 

6 

0.34 

56,096 

500.36 

2 

652.8 

51st  Street 

4 

455 

10 

4 

0.34 

618 

12.88 

3.0 

55th  Street 

8 

14,067 

10 

30 

0.20 

84,402 

326.85 

6 

146.5 

Slauson  Ave 

8 

64,313 

10 

30 

0.20 

385,879 

1 

281.98 

7 

-609.4 

Randolph  St 

8 

15,317 

20 

30 

0.20 

91,902 

10 

87.37 

89.3 

Gage  Ave 

9 

38,861 

20 

30 

0.11 

128,240 

7 

135.66 

-5974.1 

Florence  Ave 

9 

59,791 

20 

22 

0.11 

144,694 

6 

91.10 

-363.0 

Nadeau  st 

9 

28,407 

20 

22 

0.11 

68,745 

127.08 

391.8 

Santa  Fe  Ave 

9 

20,226 

15 

12 

0.11 

26,698 

188.30 

10 

194.9 

Long  Beach  Blvd 

9 

41,588 

15 

32 

0.11 

146,388 

5 

238.89 

9 

-1985.8 

State  St 

9 

27,271 

20 

12 

0.11 

35,997 

124.91 

336.3 

California  Ave 

9 

24,998 

20 

12 

0.11 

32,997 

119.84 

254.4 

San  Juan  Ave 

9 

6,818 

20 

8 

0.11 

6,000 

44.33 

28.9 

Otis  Ave 

9 

27,271 

20 

12 

0.11 

35,997 

124.91 

336.3 

Atlantic  Ave 

9 

56,814 

20 

12 

0.11 

74,994 

102.46 

-399.5 

Garfield  Ave 

9 

54,768 

20 

6 

0.11 

36,147 

109.30 

-432.1 

Firestone  Blvd 

9 

97,947 

20 

8 

0.11 

86,193 

-202.06 

-216.2 

Rives  Ave 

9 

18,180 

20 

8 

0.11 

15,999 

98.81 

121.4 
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Paramount  Bvlvd 

9 

56,132 

20 

4 

0.11 

24,698 

104.83 

-409.6 

Downey  Ave 

9 

21,566 

20 

8 

0.11 

18,979 

110.35 

173.6 

Dolan  Ave 

9 

818 

20 

14 

0.11 

1,260 

5.78 

2.9 

Brookshire  Ave 

9 

19,317 

20 

14 

0.11 

29,748 

102.92 

136.8 

Patton  Rd 

9 

18,180 

20 

14 

0.11 

27,998 

98.81 

121.4 
-260.3 

Lakewood  Blvd 

9 

77,267 

20 

32 

0.11 

271,979 

2 

-9.20 

Woodruff  Ave 

9 

31,816 

20 

32 

0.11 

111,991 

8 

132.14 

680.6 

Stewart  &  Gray  Rd 

9 

19,089 

20 

12 

0.11 

25,198 

102.12 

133.5 

Regent  View  Ave 

9 

5,454 

20 

12 

0.11 

7,199 

36.17 

22.2 

Hoxie  Ave 

8A 

227 

20 

8 

0.11 

200 

1.62 

0.8 

Studebaker  Rd 

8 

27,771 

20 

8 

0.20 

44,433 

125.89 

359.2 

Orr  &  Day  Rd 

8 

57 

20 

6 

0.20 

68 

0.41 

0.2 

Pioneer  Blvd 

9 

33,975 

20 

8 

0.11 

29,898 

134.21 

1116.6 

San  Antonio  Blvd 

9 

39,997 

20 

8 

0.11 

35,197 

135.36 

-2649.9 

Funston  Ave 

8 

7,499 

20 

8 

0.20 

11,999 

48.29 

32.5 

Rosecrans  Ave 

9 

63,631 

20 

8 

0.11 

55,996 

73.98 

-328.4 

Bloomfield  Ave 

9 

15,908 

20 

8 

0.11 

13,999 

89.85 

95.3 

Shoemaker  Ave 

9 

1,034 

20 

6 

0.11 

682 

7.29 

3.7 

Carmenita  Rd 

8 

6,818 

20 

8 

0.20 

10,908 

44.33 

28.9 

Alondra  Blvd 

9 

9,090 

20 

12 

0.11 

11,999 

57.17 

41.6 

Marquardt  Ave 

9A 

682 

20 

6 

0.11 

450 

4.83 

2.4 

Valley  View  Ave 

9 

4,545 

20 

12 

0.11 

6,000 

30.53 

18.0 

Artesia  Blvd 

9 

56,814 

20 

14 

0.11 

87,493 

102.46 

-399.5 

Knott  Ave 

9 

45,451 

20 

14 

0.11 

69,994 

130.51 

-807.0 

Western  Ave 

9A 

34,088 

20 

14 

0.11 

52,496 

134.29 

1152.9 

Beach  Blvd 

9 

77,267 

20 

32 

0.11 

271,979 

3 

-9.20 

-260.3 

Stanton  Ave 

9 

26,362 

20 

32 

0.11 

92,793 

9 

123.00 

299.7 

TOTALS: 

2,972,904                           6503.16 

II II II II II 

COLTON  YARD  TO  U 

i  VERNE  TRANSI 

TRSTA 

HON  -  SE 

GMENT6 

Meridian  Ave 

NA 

1,364 

50 

5 

0.00 

0 

1.54 

2.3 

Pepper  Ave 

8 

22,725 

50 

5 

0.20 

22,725 

6 

18.33 

9 

92.4 

Eucalyptus  Ave 

3 

4,545 

50 

5 

0.34 

7,727 

4.92 

8.4 

Acacia  Ave 

9 

6,818 

60 

5 

0.11 

3,750 

4.97 

11.9 

Sycamore  Ave 

3 

7,954 

60 

5 

0.34 

13,522 

5.70 

14.4 

Date  Ave 

3 

455 

60 

5 

0.34 

773 

0.36 

0.7 

Olive  Ave 

3 

455 

60 

5 

0.34 

773 

0.36 

0.7 

Riverside  Ave 

9 

27,271 

60 

5 

0.11 

14,999 

14.00 

138.0 

Orange  Ave 

3 

455 

60 

5 

0.34 

773 

0.36 

0.7 

Palm  Ave 

3 

1,136 

60 

5 

0.34 

1,932 

0.90 

1.7 

Willow  Ave 

9 

4,545 

60 

5 

0.11 

2,500 

3.42 

7.4 

Lilac  Ave 

9 

3,863 

60 

5 

0.11 

2,125 

2.94 

6.1 

Cactus  Ave 

9 

5,681 

60 

5 

0.11 

3,125 

4.21 

9.5 

Cedar  Ave 

9 

5,681 

60 

5 

0.11 

3,125 

4.21 

9.5 

Linden  Ave 

3 

1,591 

60 

5 

0.34 

2,704 

1.25 

2.4 

Maple  Ave 

3 

1,136 

60 

5 

0.34 

1,932 

0.90 

1.7 

Locust  Ave 

3 

5,454 

60 

5 

0.34 

9,272 

4.05 

9.1 

Laurel  Ave 

3 

1,532 

60 

5 

0.34 

2.604 

1.20 

2.3 

Alder  Ave 

9A 

9,317 

60 

5 

0.11 

5,125 

6.55 

17.6 
6.1 

Tamarind  Ave 

3 

3,863 

60 

5 

0.34 

6,568 

2.94 

Palmetto  Ave 

3 

6,590 

60 

5 

0.34 

11,204 

4.82 

11.4 

Mango  Ave 

8 

13,635 

60 

5 

0.20 

13,635 

8.96 

30.4 

Sierra  Ave 

8 

27,952 

60 

5 

0.20 

27,952 

4 

14.15 

151.0 

Juniper  Ave 

9 

11,817 

50 

5 

0.11 

6,499 

11.48 

28.0 

Cypress  Ave 

3 

5,681 

50 

5 

0.34 

9,658 

6.05 

10.9 

Oleander  Ave 

3 

5,681 

50 

5 

0.34 

9,658 

6.05 

10.9 

Citrus  Ave 

9A 

6,818 

50 

5 

0.11 

3,750 

7.14 

13.6 
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Tokay  Ave 

NA 

795 

50 

5 

0.00 

0 

0.91 

1.3 

Almeria  Ave 

NA 

341 

50 

5 

0.00 

0 

0.39 

0.6 

Sultana  Ave 

NA 

45 

50 

5 

0.00 

0 

0.05 

0.1 

Hemlock  Ave 

NA 

227 

50 

5 

0.00 

0 

0.26 

0.4 

Miller  Ave 

NA 

568 

50 

5 

0.00 

0 

0.65 

0.9 

Redwood  Ave 

NA 

568 

50 

5 

0.00 

0 

0.65 

0.9 

Base  Line  St 

NA 

2,273 

50 

5 

0.00 

0 

2.54 

3.9 

East  Ave 

3 

1,364 

50 

5 

0.34 

2,318 

1.54 

2.3 

Etiwanda  Ave 

9 

5,681 

50 

5 

0.11 

3,125 

6.05 

10.9 

Milliken  Ave 

9 

11,363 

50 

5 

0.11 

6,250 

11.12 

26.5 

Haven  Ave 

9 

16,817 

50 

5 

0.11 

9,249 

15.07 

49.3 

Hermosa  Ave 

3 

1,364 

50 

5 

0.34 

2,318 

1.54 

2.3 

Ramona  Ave 

3 

455 

50 

5 

0.34 

773 

0.52 

0.8 

Archibald  Ave 

9 

7,727 

50 

5 

0.11 

4,250 

7.99 

15.8 

Amethyst  Ave 

3 

5,454 

50 

5 

0.34 

9,272 

5.82 

10.4 

Base  Line  St 

9 

18,180 

50 

5 

0.11 

9,999 

15.91 

57.0 

Hellman  Ave 

3 

5,681 

50 

5 

0.34 

9,658 

6.05 

10.9 

Grove  Ave 

9A 

19,998 

50 

5 

0.11 

10,999 

16.95 

69.0 

11th  St 

NA 

1,364 

50 

5 

0.00 

0 

1.54 

2.3 

10th  St 

NA 

1,364 

50 

5 

0.00 

0 

1.54 

2.3 

9th  St 

NA 

1,364 

50 

5 

0.00 

0 

1.54 

2.3 

8th  St 

NA 

1,364 

50 

5 

0.00 

0 

1.54 

2.3 

Campus  Ave 

3 

10,908 

50 

5 

0.34 

18,544 

8 

10.75 

25.0 

6th  St 

3 

1,364 

50 

5 

0.34 

2,318 

1.54 

2.3 

3rd  St 

3 

5,681 

50 

5 

0.34 

9,658 

6.05 

10.9 

2nd  St 

3 

4,318 

50 

5 

0.34 

7,340 

4.69 

8.0 

1st  St 

3 

2,273 

50 

5 

0.34 

3,863 

2.54 

3.9 

Euclid  Ave 

9 

55,905 

50 

5 

0.11 

30,748 

2 

17.01 

10 

-193.9 

Laurel  Ave 

NA 

1,136 

50 

5 

0.00 

0 

1.29 

1.9 

Palm  Ave 

NA 

1,136 

50 

5 

0.00 

0 

1.29 

1.9 

San  Antonio  Ave 

3 

16,817 

50 

5 

0.34 

28,589 

3 

15.07 

49.3 

Mountain  Ave 

9 

30,452 

40 

5 

0.11 

16,749 

10 

32.74 

7 

297.7 

Benson  Ave 

NA 

7,954 

40 

5 

0.00 

0 

12.77 

19.5 

Central  Ave 

9A 

31,816 

40 

5 

0.11 

17,499 

9 

33.18 

6 

379.6 

Claremont  Blvd 

9 

0 

30 

5 

0.11 

0 

0.00 

0.0 

Towne  Ave 

9 

18,092 

30 

5 

0.11 

9,950 

43.86 

4 

2 

84.8 
217.4 

Garey  Ave 

9 

26,589 

30 

7 

0.11 

20,473 

7 

55.00 

Pine  St 

NA 

18,092 

30 

31 

0.00 

0 

43.86 

5 

84.8 

Fulton  Rd 

9 

26,589 

30 

11 

0.11 

32,172 

1 

55.00 

1 

217.4 

White  Ave 

9 

20,687 

30 

11 

0.11 

25,031 

5 

47.91 

3 

111.5 

Arrow  Hwy 

9 

4,545 

30 

7 

0.11 

3,500 

13.60 

12.7 

E  Street 

3 

2,273 

30 

7 

0.34 

5,409 

7.01 

5.9 

D  Street 

NA 

11,363 

30 

7 

0.00 

0 

30.75 

8 

39.8 

TOTALS: 

488,462                              677.78                        2252.0 

LA  VERNE  TRANSFEF 

.  STATION  TO  ffi 

WEMDAl 

,E  TRANS 

FER  STATION 

-  SEGMENT  7 

San  Dimas  Cyn  Rd 

9 

0 

40 

6 

0.11 

0 

0.00 

0.0 

Walnut  Ave 

9A 

341 

40 

6 

0.11 

225 

0.61 

0.7 

San  Dimas  Ave 

9 

341 

40 

6 

0.11 

225 

0.61 

0.7 

Cataract  Ave 

9A 

341 

40 

6 

0.11 

225 

0.61 

0.7 

Lone  Hill  Ave 

9 

909 

40 

6 

0.11 

600 

1.61 

1.8 

Valley  Center  Ave 

9 

6,113 

40 

6 

0.11 

4,035 

7 

10.08 

8 

14.1 

Sunflower  Ave 

9A 

9,817 

40 

6 

0.11 

6,479 

5 

15.33 

6 

25.7 

Covina  Blvd 

9A 

7,954 

40 

6 

0.11 

5,250 

6 

12.77 

7 

19.5 

Bonnie  Cove  Ave 

9 

330 

40 

6 

0.11 

217 

0.59 

0.6 

Cypress  St 

8 

1,704 

40 

6 

0.20 

2,045 

10 

2.99 

10 

3.5 

Glendora  Ave 

8 

216 

40 

6 

0.20 

259 

0.39 

0.4 
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2005  PROJECT 
LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(mini 

RANK 

DEL  ^ 

Grand  Ave 

9 

4,772 

40 

6 

0.11 

3,150 

9 

8.02 

9 

10.6 

Barranca  Ave 

8 

20,453 

30 

6 

0.20 

24,544 

1 

47.56 

2 

108.7 

Citrus  Ave 

9 

5,386 

30 

6 

0.11 

3,555 

8 

15.92 

5 

15.4 

Hollenbeck  Ave 

8 

17,044 

30 

6 

0.20 

20,453 

2 

42.07 

3 

75.9 

Azusa  Ave 

9 

29,316 

30 

6 

0.11 

19,348 

3 

57.30 

1 

314.9 

Lark  Ellen  Ave 

9 

909 

30 

6 

0.11 

600 

2.86 

2.3 

Vincent  Ave 

9A 

909 

30 

6 

0.11 

600 

2.86 

2.3 

IrvvindaJe  Ave 

8 

14,128 

30 

6 

0.20 

16,954 

4 

36.60 

4 

55.2 

TOTALS: 

108,764 

258.78 

653.1 

IRWINDALE  TRANSFER  STATION  TO  BASSETT  JUNCTION  -  SEGMENT  8 

Cypress  St 

NA 

45 

20 

6 

0.00 

0 

3 

0.32 

3 

0.2 

Ramon  Bl/Dowling  Ave. 

9 

45 

20 

6 

0.11 

30 

1 

0.32 

1 

0.2 

Pacific  Ave 

NA 

45 

20 

6 

0.00 

0 

4 

0.32 

4 

0.2 

MacDevitt  St 

NA 

45 

20 

6 

0.00 

0 

5 

0.32 

5 

0.2 

Merced  Ave 

NA 

45 

20 

6 

0.00 

0 

6 

0.32 

6 

0.2 

Francisquito  Ave 

9 

45 

20 

6 

0.11 

30 

2 

0.32 

2 

0.2 

Dalewood  St 

NA 

45 

20 

6 

0.00 

0 

7 

0.32 

7 

0.2 

AmarRd 

NA 

45 

20 

6 

0.00 

0 

8 

0.32 

8 

0.2 

TOTALS: 

60 

2.60 

1.3 
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2010  PROJECT 
LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

EAGLE  MOUNTAIN  TO  FERRUM  -  Segment  1A 

NO  CROSSINGS 

FERRUM  TO  COLTON  YARD  -  Segment 

IB 

Parkside  Dr. 

8 

879 

15 

46 

0.20 

8,087 

11.02 

10 

4.1 

Bay  Dr. 

9 

1,789 

15 

46 

0.11 

9,052 

22.16 

4 

8.5 

Cleveland  St. 

9 

194 

35 

46 

0.11 

981 

0.45 

0.4 

Hammond  Rd. 

9 

1,042 

35 

46 

0.11 

5,272 

2.40 

2.3 

66th  Av. 

9 

10,181 

35 

46 

0.11 

51,514 

5 

20.63 

6 

30.1 

62nd  Av. 

9 

1,593 

35 

46 

0.11 

8,058 

3.65 

3.6 

58th  Av. 

8 

2,050 

35 

46 

0.20 

18,861 

4.67 

4.7 

Airport  Blvd. 

9 

14,930 

35 

46 

0.11 

75,545 

3 

28.08 

3 

53.2 

Av.  54 

GS 

0 

35 

46 

0.00 

0 

0.00 

0.0 

52nd  Av. 

9 

3,221 

35 

46 

0.11 

16,299 

7.22 

7.6 

5th  St. 

8 

667 

35 

46 

0.20 

6,136 

1.55 

1.5 

50th  Av. 

8 

3,699 

35 

46 

0.20 

34,035 

9 

8.24 

8.9 

Dillon  Rd. 

9 

18,865 

35 

46 

0.11 

95,455 

1 

33.19 

1 

81.0 

South  Indio  Oh 

GS 

0 

35 

46 

0.00 

0 

0.00 

0.0 

Jackson  St.  SR  10 

GS 

54,246 

35 

46 

0.00 

0 

0.00 

-274.3 

Monroe  St.  Oh 

GS 

0 

35 

46 

0.00 

0 

0.00 

0.0 

Monroe  St. 

GS 

24,141 

35 

46 

0.00 

0 

0.00 

143.1 

Indio  Oh  St.  10 

GS 

0 

35 

46 

0.00 

0 

0.00 

0.0 

Washington  St.  DVHD 

GS 

9,206 

35 

46 

0.00 

0 

0.00 

26.3 

Monterey  Av. 

GS 

0 

35 

46 

0.00 

0 

0.00 

0.0 

Ramon  Rd.  Oh 

GS 

17,272 

35 

46 

0.00 

0 

0.00 

68.5 

Date  Palm  Dr.  Oh 

GS 

11,481 

35 

46 

0.00 

0 

0.00 

35.6 

Palm  Dr.  Oh 

GS 

14,539 

35 

46 

0.00 

0 

0.00 

50.9 

Indian  Av.  Oh 

GS 

14,963 

35 

46 

0.00 

0 

0.00 

53.4 

Tipton  Rd. 

9 

292 

35 

46 

0.11 

1,478 

0.68 

0.6 

Palm  Spr  OVH  St.  Ill 

GS 

0 

35 

46 

0.00 

0 

0.00 

0.0 

Broadway 

9 

4,847 

35 

46 

0.11 

24,528 

10 

10.62 

12.0 

Apache  Trail 

9 

9,824 

35 

46 

0.11 

49,709 

6 

20.02 

7 

28.6 

Hargreave  St. 

9 

9,790 

35 

46 

0.11 

49,539 

7 

19.96 

8 

28.5 

San  Gorgonio  Av. 

9A 

9,596 

35 

46 

0.11 

48,558 

8 

19.62 

9 

27.8 

Eight  St. 

GS 

0 

35 

46 

0.00 

0 

0.00 

0.0 

22nd  St. 

9 

18,438 

35 

46 

0.11 

93,296 

2 

32.68 

2 

77.4 

North  Sunset  Av. 

9A 

1,724 

35 

46 

0.11 

8,725 

3.94 

3.9 

Highland  Springs  Av. 

9 

747 

35 

46 

0.11 

3,781 

1.73 

1.6 

Pennsylvania  Av. 

9 

1,626 

35 

46 

0.11 

8,228 

3.72 

3.7 

Beaumont  Av.  St.  79 

9 

11,060 

35 

46 

0.11 

55,962 

4 

22.12 

5 

33.7 

California  Av. 

9 

3,741 

35 

46 

0.11 

18,929 

8.32 

9.0 

Veile  Av. 

8 

1,300 

35 

46 

0.20 

11,964 

2.99 

2.9 

Beaumont  Oh  St.  60 

GS 

14,555 

35 

46 

0.00 

0 

0.00 

51.0 

San  Timoteo  Cyn  Rd. 

9 

1,171 

35 

46 

0.11 

5,926 

2.70 

2.6 

Live  Oak  Cyn  Rd. 

9 

2,505 

35 

46 

0.11 

12,676 

5.67 

5.8 

Allesandro  Rd. 

9 

2,141 

35 

46 

0.11 

10,831 

4.87 

4.9 

San  Timateo  Cyn  Rd. 

9 

0 

35 

46 

0.11 

0 

0.00 

0.0 

Beaumont  Av. 

9 

835 

35 

46 

0.11 

4,225 

1.93 

1.8 

Whittier  Av. 

9 

489 

35 

46 

0.11 

2,472 

1.14 

1.1 

Barton  Rd.  Oh 

GS 

0 

35 

46 

0.00 

0 

0.00 

0.0 

Mountain  View  Av. 

GS 

0 

35 

46 

0.00 

0 

0.00 

0.0 

Anderson  St.  Oh 

GS 

0 

15 

46 

0.00 

0 

0.00 

0.0 

Waterman  Av. 

GS 

0 

15 

46 

0.00 

0 

0.00 

0.0 

Hunts  Ln. 

GS 

0 

15 

46 

0.00 

0 

0.00 

0.0 

Colton  Loma  Linda  Yd 

GS 

0 

15 

46 

0.00 

0 

0.00 

0.0 

Colton  St.  15 

GS 

0 

15 

46 

0.00 

0 

0.00 

0.0 

So.  East  Conn.  Oh 

GS 

0 

15 

46 

0.00 

0 

0.00 

0.0 
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2010  PROJECT 
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CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL  (j 

Mount  Vernon  Av.                         GS                    0              15 

46 

0.00 

0                                   0.00                            0.0 

TOTALS: 

740,124                              305.98                          606.1 

COLTON  YARD  TO  INDUSTRY  TRANSFER  YARD  -  Segment  2 

Colton  Yard 

GS 

0 

15 

45 

0.00 

0 

0.00 

0.0 

La  Cadena  Dr.  Up 

GS 

0 

15 

45 

0.00 

0 

0.00 

0.0 

Rancho  Av.  Oh 

GS 

0 

15 

45 

0.00 

0 

0.00 

0.0 

Pepper  Av.  Oh 

GS 

4,496 

15 

45 

0.00 

0 

0.00 

23.0 

Riverside  Av.  Oh 

GS 

32,067 

40 

45 

0.00 

0 

0.00 

398.8 

Cedar  Av.  Oh 

GS 

46,454 

40 

45 

0.00 

0 

0.00 

-405.4 

Sierra  Av.  Oh 

GS 

52,447 

40 

45 

0.00 

0 

0.00 

-267.9 

Citrus  Av.  Oh 

GS 

18,880 

40 

45 

0.00 

0 

0.00 

72.9 

Cherry  Av.  Oh 

GS 

11,388 

40 

45 

0.00 

0 

0.00 

31.6 

Etiwanda  Av. 

GS 

29,071 

40 

45 

0.00 

0 

0.00 

240.2 

Vina  Vista  Oh 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Milliken  Av. 

9 

31,168 

40 

45 

0.11 

154,281 

2 

32.98 

2 

336.6 

Haven  Av. 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Turner  Av. 

9 

2,397 

40 

45 

0.11 

11,863 

4.16 

5.0 

Archibald  Av. 

9 

10,191 

40 

45 

0.11 

50,446 

15.83 

27.0 

Vineyard  Av. 

9 

26,972 

40 

45 

0.11 

133,511 

4 

31.21 

4 

180.5 

Grove  Av.  Up 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Bon  View  Av. 

9 

21,279 

40 

45 

0.11 

105,332 

6 

27.48 

6 

93.9 

Campus  Av. 

9 

15,884 

40 

45 

0.11 

78,625 

22.54 

53.0 

Sultana  Av. 

9 

10,488 

40 

45 

0.11 

51,917 

16.22 

28.1     | 

Euclid  Av.  Up 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Euclid  Av.  State  83 

9 

65,934 

40 

45 

0.11 

326,374 

1 

15.66 

-174.2  a 

Vine  Av. 

9 

13,787 

40 

45 

0.11 

68.246 

20.24 

42.0    | 

San  Antonio  Av. 

9 

12,887 

40 

45 

0.11 

63,793 

19.20 

37.9 

Mountain  Av.  Oh 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Central  Av.  Oh 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Monte  Vista  Av. 

9 

15,584 

40 

45 

0.11 

77,140 

22.22 

5 

51.3 

Co  Rd.  Ramona  Av. 

9 

22,228 

40 

45 

0.11 

110,029 

5 

28.21 

104.0 

East  End  Av. 

9 

19,071 

40 

45 

0.11 

94,403 

7 

25.62 

7 

74.3 

Reservoir  Av. 

9 

17,670 

40 

45 

0.11 

87,467 

9 

24.33 

9 

64.1 

San  Antonio  Av. 

9 

18,655 

40 

45 

0.11 

92,343 

8 

25.25 

8 

71.2 

Towne  Av. 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Palamores  St. 

9 

15,615 

40 

45 

0.11 

77,294 

22.25 

51.5 

Garey  Av. 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Main  St. 

9 

8,748 

40 

45 

0.11 

43,305 

13.89 

22.1 

Park  Av. 

9 

17,148 

40 

45 

0.11 

84,882 

10 

23.82 

10 

60.7 

White  Av. 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Hamilton  Bl. 

9 

27,608 

40 

45 

0.11 

136,659 

3 

31.53 

3 

196.0 

State  St.  71 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Humane  Way 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Omar  Oh 

GS 

0 

40 

45 

0.00 

0 

0.00 

0.0 

Temple  Av. 

9 

137 

40 

45 

0.11 

678 

0.25 

0.3 

Pomona  Bl. 

9 

10,000 

40 

45 

0.11 

49,499 

15.58 

26.4 

Brea  Canyon  Rd. 

9 

10,886 

40 

45 

0.11 

53,888 

16.73 

29.6 

Lemon  Rd. 

9 

5,719 

40 

45 

0.11 

28,307 

9.49 

13.1 

Fairway  Dr. 

9 

0 

40 

45 

0.11 

0 

0.00 

0.0 

Nogales  Av. 

9 

6,411 

15 

45 

0.11 

31,737 

74.47 

1 

34.8 

Fullerton  Rd. 

GS 

0 

15 

45 

0.00 

0 

0.00 

0.0 

Azusa  Av.  Oh 

GS 

8,231 

15 

45 

0.00 

0 

0.00 

47.4 

TOTALS: 

2,012,020                           539.14                       1569lg 

INUSTRY  TRANSFER  STATION  TO  BASSETT  JUNCTION 

SEGMENT  3 

V 

Brea  Canyon 

9               1 

25,346 

60 

30 

0.11 

83,643 

4 

13.53 

3 

108.7 
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CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

Lemon 

9 

20,064 

60 

30 

0.11 

66,212 

5 

11.82 

4 

60.7 

Fairway 

9 

839 

60 

30 

0.11 

2,768 

9 

0.66 

8 

1.2 

Nogales 

9 

78,710 

60 

30 

0.11 

259,744 

1 

-2.25 

9 

-105.0 

California 

9 

15,224 

60 

30 

0.11 

50,239 

7 

9.75 

6 

36.3 

Sunset 

9 

44,505 

60 

30 

0.11 

146,867 

2 

14.77 

2 

-371.4 

Orange 

9 

10,097 

60 

30 

0.11 

33,321 

8 

7.01 

7 

19.6 

Puente 

9 

41,934 

60 

30 

0.11 

138,381 

3 

15.05 

1 

-578.7 

Vineland 

9 

16,715 

60 

30 

0.11 

55.160 

6 

10.44 

5 

42.6 

TOTALS: 

836,335 

80.78 

-785.8 

BASSETT  JUNCTION  TO  SOUTHERN  PACIFIC  LA  TRANSPORTATION  CENTER  -  SEGMENT  4 

Temple 

9 

49,612 

60 

30 

0.11 

163.720 

7 

13.79 

-231.9 

Cogswell 

9 

15,552 

50 

30 

0.11 

51,320 

14.23 

43.0 

Peck 

9 

85,728 

40 

30 

0.11 

282,902 

2 

-19.68 

-132.5 

Ramona 

9 

86,089 

30 

30 

0.11 

284,094 

1 

-36.36 

-167.0 

Cypress 

9 

10,275 

30 

30 

0.11 

33,908 

28.27 

7 

34.6 

Tyler 

9 

36,019 

30 

30 

0.11 

118,861 

60.29 

2 

1695.8 

Arden 

9 

33,880 

35 

30 

0.11 

111,805 

43.94 

5 

675.5 
-178.9 

Baldwin 

9 

64,675 

40 

30 

0.11 

213,428 

4 

17.29 

Temple  City 

9 

55,541 

45 

30 

0.11 

183,286 

5 

21.21 

-213.0 

Lower  Azusa 

9 

30,548 

50 

30 

0.11 

100,807 

21.02 

254.5 

Encinita 

9 

14,441 

50 

30 

0.11 

47,654 

13.46 

38.1 

Walnut  Grove 

9 

12,511 

50 

30 

0.11 

41,285 

12.02 

30.5 

San  Gabriel 

9 

84,881 

50 

30 

0.11 

280,107 

3 

-11.41 

-112.4 

Del  Mar 

9 

36,863 

50 

30 

0.11 

121,647 

10 

21.84 

8 

2012.4 

Mission 

9 

40,309 

50 

30 

0.11 

133,020 

9 

21.78 

9 

-1083.8 

Ramona 

9 

44,011 

50 

30 

0.11 

145,236 

8 

21.31 

10 

-454.6 

Valley 

9 

54,175 

25 

30 

0.11 

178,777 

6 

71.21 

1 

-364.7 

Boca 

NA 

16,107 

25 

30 

0.00 

0 

58.10 

3 

80.1 

Vineburn 

NA 

5,604 

20 

30 

0.00 

0 

37.08 

6 

22.9 

San  Pablo 

NA 

8,331 

20 

30 

0.00 

0 

52.99 

4 

37.2 

TOTALS: 

2,491,858 

462.37 

1985.6 

SP  LA  TRANSPORT  AT 

ION  CENTER  TO 

NORTH 

ERNORA 

NGE  CO  -  SEG 

MENT5 

Washington  Blvd 

NA 

67,066 

10 

21 

0.00 

0 

224.79 

7 

-575.3 

Santa  Fe  Ave 

NA 

42,489 

10 

21 

0.00 

0 

534.18 

2 

-2359.8 

25th  St 

NA 

12,497 

10 

21 

0.00 

0 

297.73 

6 

122.2 

E.  Alameda  st 

NA 

22,217 

10 

21 

0.00 

0 

448.28 

4 

350.9 

41st  Street 

4 

27,548 

10 

25 

0.34 

234,162 

4 

500.76 

3 

657.2 

Vernon  Ave 

4 

33,602 

10 

5 

0.34 

57,124 

534.49 

1 

1905.1 

51st  Street 

4 

555 

10 

3 

0.34 

567 

15.72 

3.7 

55th  Street 

8 

17,190 

10 

29 

0.20 

99,702 

379.27 

5 

206.0 

Slauson  Ave 

8 

78,591 

10 

29 

0.20 

455,827 

1 

-76.39 

-482.7 

Randolph  St 

8 

18,717 

20 

29 

0.20 

108,561 

10 

100.78 

128.4 

Gage  Ave 

9 

47,488 

20 

29 

0.11 

151,486 

7 

127.27 

-662.2 

Florence  Ave 

9 

73,065 

20 

21 

0.11 

168,779 

6 

20.16 

-275.7 

Nadeau  st 

9 

34,713 

20 

21 

0.11 

80,188 

134.71 

1397.3 

Santa  Fe  Ave 

9 

24,716 

15 

11 

0.11 

29,906 

211.58 

9 

318.7 

Long  Beach  Blvd 

9 

50,820 

15 

31 

0.11 

173,297 

5 

213.60 

8 

-679.1 

State  St 

9 

33,325 

20 

11 

0.11 

40,323 

133.68 

943.0 

California  Ave 

9 

30,548 

20 

11 

0.11 

36,963 

130.51 

542.3 

San  Juan  Ave 

9 

8,331 

20 

7 

0.11 

6,415 

52.99 

37.2 

Otis  Ave 

9 

33,325 

20 

11 

0.11 

40,323 

133.68 

943.0 

Atlantic  Ave 

9 

69,427 

20 

11 

0.11 

84,006 

42.90 

-292.3 

Garfield  Ave 

9 

66,927 

20 

5 

0.11 

36,810 

57.08 

-306.1 

Firestone  Blvd 

9 

119,691 

20 

7 

0.11 

92,162 

^91.55 

-193.8 

Rives  Ave 

9 

22,217 

20 

7 

0.11 

17,107 

112.31 

186.2 
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2010  PROJECT 
LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

Paramount  Bvlvd 

9 

68,593 

20 

3 

0.11 

22,636 

47.75 

-296.6 

Downey  Ave 

9 

26,354 

20 

7 

0.11 

20,293 

122.98 

299.4 

Dolan  Ave 

9 

1,000 

20 

13 

0.11 

1,430 

7.05 

3.6 

Brookshire  Ave 

9 

23,605 

20 

13 

0.11 

33,755 

116.25 

216.9 

Patton  Rd 

9 

22,217 

20 

13 

0.11 

31,770 

112.31 

186.2 
-221.4 

Lakewood  Blvd 

9 

94,420 

20 

31 

0.11 

321,973 

2 

-163.48 

Woodruff  Ave 

9 

38,879 

20 

31 

0.11 

132,577 

8 

135.66 

10 

-5852.5 

Stewart  &  Gray  Rd 

9 

23,327 

20 

11 

0.11 

28,226 

115.49 

210.3 

Regent  View  Ave 

9 

6,665 

20 

11 

0.11 

8,065 

43.44 

28.1 

Hoxie  Ave 

8A 

278 

20 

7 

0.11 

214 

1.98 

1.0 

Studebaker  Rd 

8 

33,936 

20 

7 

0.20 

47,510 

134.18 

1104.7 

Orr  &  Day  Rd 

8 

69 

20 

5 

0.20 

69 

0.50 

0.2 

Pioneer  Blvd 

9 

41,517 

20 

7 

0.11 

31,968 

134.57 

-1561.7 

San  Antonio  Blvd 

9 

48,876 

20 

7 

0.11 

37,635 

124.61 

-594.5 

Funston  Ave 

8 

9,164 

20 

7 

0.20 

12,830 

57.57 

42.0 

Rosecrans  Ave 

9 

77,758 

20 

7 

0.11 

59,873 

-12.85 

-258.7 

Bloomfield  Ave 

9 

19,439 

20 

7 

0.11 

14,968 

103.35 

138.6 

Shoemaker  Ave 

9 

1,264 

20 

5 

0.11 

695 

8.88 

4.6 

Carmenita  Rd 

8 

8,331 

20 

7 

0.20 

11,664 

52.99 

37.2 

Alondra  Blvd 

9 

11,108 

20 

11 

0.11 

13,441 

67.76 

54.6 

Marquardt  Ave 

9A 

833 

20 

5 

0.11 

458 

5.89 

3.0 

Valley  View  Ave 

9 

5,554 

20 

11 

0.11 

6,720 

36.78 

22.6 

Artesia  Blvd 

9 

69,427 

20 

13 

0.11 

99,280 

42.90 

-292.3 

Knott  Ave 

9 

55,541 

20 

13 

0.11 

79,424 

106.81 

^18.9 

Western  Ave 

9A 

41,656 

20 

13 

0.11 

59,568 

134.47 

-1507.4 

Beach  Blvd 

9 

94,420 

20 

31 

0.11 

321,973 

3 

-163.48 

-221.4 

Stanton  Ave 

9 

32,214 

20 

31 

0.11 

109,850 

9 

132.58 

736.6 

TOTALS: 

3,422,572                           5345.45 

TT  TT  Tl  TT  TT 

COLTON  YARD  TO  L/ 

i  VERNE  TRANSI 

TER  ST  A 

HON  -  SE 

GMENT6 

Meridian  Ave 

NA 

1,666 

50 

4 

0.00 

0 

1.87 

2.8 

Pepper  Ave 

8 

27,771 

50 

4 

0.20 

22,217 

6 

20.27 

9 

168.5 

Eucalyptus  Ave 

3 

5,554 

50 

4 

0.34 

7,554 

5.92 

10.6 

Acacia  Ave 

9 

8,331 

60 

4 

0.11 

3,666 

5.94 

15.2 

Sycamore  Ave 

3 

9,720 

60 

4 

0.34 

13,219 

6.79 

18.7 

Date  Ave 

3 

555 

60 

4 

0.34 

755 

0.44 

0.8 

Olive  Ave 

3 

555 

60 

4 

0.34 

755 

0.44 

0.8 

Riverside  Ave 

9 

33,325 

60 

4 

0.11 

14,663 

14.98 

386.9 

Orange  Ave 

3 

555 

60 

4 

0.34 

755 

0.44 

0.8 

Palm  Ave 

3 

1,389 

60 

4 

0.34 

1,888 

1.09 

2.1 

Willow  Ave 

9 

5,554 

60 

4 

0.11 

2,444 

4.12 

9.3 

Lilac  Ave 

9 

4,721 

60 

4 

0.11 

2,077 

3.55 

7.7 

Cactus  Ave 

9 

6,943 

60 

4 

0.11 

3,055 

5.05 

12.1 

Cedar  Ave 

9 

6,943 

60 

4 

0.11 

3,055 

5.05 

12.1 

Linden  Ave 

3 

1,944 

60 

4 

0.34 

2,644 

1.52 

2.9 

Maple  Ave 

3 

1,389 

60 

4 

0.34 

1,888 

1.09 

2.1 

Locust  Ave 

3 

6,665 

60 

4 

0.34 

9,064 

4.87 

11.5 

Laurel  Ave 

3 

1,872 

60 

4 

0.34 

2,546 

1.46 

2.8 

Alder  Ave 

9A 

11,386 

60 

4 

0.11 

5,010 

7.75 

23.2 
7.7 

Tamarind  Ave 

3 

4,721 

60 

4 

0.34 

6,421 

3.55 

Palmetto  Ave 

3 

8,053 

60 

4 

0.34 

10,953 

5.76 

14.6 

Mango  Ave 

8 

16,662 

60 

4 

0.20 

13,330 

10.42 

42.4 

Sierra  Ave 

8 

34,158 

60 

4 

0.20 

27,326 

5 

15.06 

482.6 

Juniper  Ave 

9 

14,441 

50 

4 

0.11 

6,354 

13.46 

38.1  J 

Cypress  Ave 

3 

6,943 

50 

4 

0.34 

9,442 

7.26 

13.9  1 

Oleander  Ave 

3 

6,943 

50 

4 

0.34 

9,442 

7.26 

13.9 

Citrus  Ave 

9A 

8,331 

50 

4 

0.11 

3,666 

8.53 

17.4    1 
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2010  PROJECT 

LAST  UPDATE  1/15/96 

CROSSING/ 

AVG. 

HAZARD 

#OF 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL 

Tokay  Ave 

NA 

972 

50 

4 

0.00 

0 

1.10 

1.6 

Almeria  Ave 

NA 

417 

50 

4 

0.00 

0 

0.48 

0.7 

Sultana  Ave 

NA 

56 

50 

4 

0.00 

0 

0.06 

0.1 

Hemlock  Ave 

NA 

278 

50 

4 

0.00 

0 

0.32 

0.5 

Miller  Ave 

NA 

694 

50 

4 

0.00 

0 

0.79 

1.2 

Redwood  Ave 

NA 

694 

50 

4 

0.00 

0 

0.79 

1.2 

Base  Line  St 

NA 

2,777 

50 

4 

0.00 

0 

3.08 

4.9 

East  Ave 

3 

1,666 

50 

4 

0.34 

2,266 

1.87 

2.8 

Etiwanda  Ave 

9 

6,943 

50 

4 

0.11 

3,055 

7.26 

13.9 

Milliken  Ave 

9 

13,885 

50 

4 

0.11 

6,110 

13.06 

35.7 

Haven  Ave 

9 

20,550 

50 

4 

0.11 

9,042 

17.25 

73.1 

Hermosa  Ave 

3 

1,666 

50 

4 

0.34 

2,266 

1.87 

2.8 

Ramona  Ave 

3 

555 

50 

4 

0.34 

755 

0.63 

0.9 

Archibald  Ave 

9 

9,442 

50 

4 

0.11 

4,154 

9.51 

20.5 

Amethyst  Ave 

3 

6,665 

50 

4 

0.34 

9,064 

7.00 

13.2 

Base  Line  St 

9 

22,217 

50 

4 

0.11 

9,775 

18.09 

87.4 

Hellman  Ave 

3 

6,943 

50 

4 

0.34 

9,442 

7.26 

13.9 

Grove  Ave 

9A 

24,438 

50 

4 

0.11 

10,753 

19.07 

10 

111.9 

11th  St 

NA 

1,666 

50 

4 

0.00 

0 

1.87 

2.8 

10th  St 

NA 

1,666 

50 

4 

0.00 

0 

1.87 

2.8 

9th  St 

NA 

1,666 

50 

4 

0.00 

0 

1.87 

2.8 

8th  St 

NA 

1,666 

50 

4 

0.00 

0 

1.87 

2.8 

Campus  Ave 

3 

13,330 

50 

4 

0.34 

18,129 

8 

12.65 

33.5 

6th  St 

3 

1,666 

50 

4 

0.34 

2,266 

1.87 

2.8 

3rd  St 

3 

6,943 

50 

4 

0.34 

9,442 

7.26 

13.9 

2nd  St 

3 

5,276 

50 

4 

0.34 

7,176 

5.65 

10.0 

1st  St 

3 

2,777 

50 

4 

0.34 

3,777 

3.08 

4.9 

Euclid  Ave 

9 

68,316 

50 

4 

0.11 

30,059 

2 

7.95 

-139.9 

Laurel  Ave 

NA 

1,389 

50 

4 

0.00 

0 

1.57 

2.4 

Palm  Ave 

NA 

1,389 

50 

4 

0.00 

0 

1.57 

2.4 

San  Antonio  Ave 

3 

20,550 

50 

4 

0.34 

27,948 

3 

17.25 

73.1 

Mountain  Ave 

9 

37,213 

40 

4 

0.11 

16,374 

10 

34.07 

7 

3487.4 

Benson  Ave 

NA 

9,720 

40 

4 

0.00 

0 

15.20 

25.4 

Central  Ave 

9A 

38,879 

40 

4 

0.11 

17,107 

9 

34.06 

8 

-3264.1 

Claremont  Blvd 

9 

0 

30 

4 

0.11 

0 

0.00 

0.0 

Towne  Ave 

9 

22,108 

30 

4 

0.11 

9,728 

49.88 

4 

2 

129.8 
550.3 

Garey  Ave 

9 

32,492 

30 

6 

0.11 

21,444 

7 

59.19 

Pine  St 

NA 

22,108 

30 

30 

0.00 

0 

49.88 

5 

129.8 

Fulton  Rd 

9 

32,492 

30 

10 

0.11 

35,741 

1 

59.19 

1 

550.3 

White  Ave 

9 

25,280 

30 

10 

0.11 

27,808 

4 

53.68 

3 

185.4 

Arrow  Hwy 

9 

5,554 

30 

6 

0.11 

3,666 

16.38 

16.0 

E  Street 

3 

2,777 

30 

6 

0.34 

5,665 

8.51 

7.4 

D  Street 

NA 

13,885 

30 

6 

0.00 

0 

36.11 

6 

53.7 

TOTALS: 

487,199                            755.93                       3593.7 

LA  VERNE  TRANSFEF 

.  STATION  TO  ER 

WINDAI 

JE  TRANS 

FER  STATION 

-  SEGMENT  7 

San  Dimas  Cyn  Rd 

9 

0 

40 

6 

0.11 

0 

0.00 

0.0 

Walnut  Ave 

9A 

417 

40 

6 

0.11 

275 

0.74 

0.8 

San  Dimas  Ave 

9 

417 

40 

6 

0.11 

275 

0.74 

0.8 

Cataract  Ave 

9A 

417 

40 

6 

0.11 

275 

0.74 

0.8 

Lone  Hill  Ave 

9 

1,111 

40 

6 

0.11 

733 

1.96 

2.2 

Valley  Center  Ave 

9 

7,470 

40 

6 

0.11 

4,930 

7 

12.08 

8 

18.1 

Sunflower  Ave 

9A 

11,997 

40 

6 

0.11 

7,918 

5 

18.12 

6 

34.0 

Covina  Blvd 

9A 

9,720 

40 

6 

0.11 

6,415 

6 

15.20 

7 

25.4 

Bonnie  Cove  Ave 
Cypress  St 

9 

8 

403 
2,083 

40 
40 

6 
6 

0.11 
0.20 

266 

2,499 

10 

0.72 
3.63 

0.8 
4.3 

10 

Glendora  Ave 

8 

264 

40 

6 

0.20 

317 

0.47 

0.5 
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2010  PROJECT 
LAST  UPDATE  1/15/96 


CROSSING/ 

AVG. 

HAZARD 

#OF  1 

SIGNAL 

SPEED 

NO.  OF 

PROTECTION 

HAZARD 

INDEX 

DELAY 

DELAY 

VEH   I' 

STREET  NAME 

TYPE 

ADT 

(mph) 

TRAINS 

FACTOR 

INDEX 

RANK 

(min) 

RANK 

DEL  (J 

Grand  Ave 

9 

5,832 

40 

6 

0.11 

3,849 

9 

9.66 

9 

13.4 

Barranca  Ave 

8 

24,994 

30 

6 

0.20 

29,992 

1 

53.37 

2 

179.3 

Citrus  Ave 

9 

6,582 

30 

6 

0.11 

4,344 

8 

19.13 

5 

19.5 

Hollenbeck  Ave 

8 

20,828 

30 

6 

0.20 

24,994 

2 

48.11 

3 

113.2 

Azusa  Ave 

9 

35,824 

30 

6 

0.11 

23,644 

3 

60.26 

1 

1536.0 

Lark  Ellen  Ave 

9 

1,111 

30 

6 

0.11 

733 

3.48 

2.8 

Vincent  Ave 

9A 

1,111 

30 

6 

0.11 

733 

3.48 

2.8 

Irwindale  Ave 

8 

17,265 

30 

6 

0.20 

20,718 

4 

42.46 

4 

77.7 

TOTALS: 

132,910 

294.37 

2032.3 

IRWINDALE  TRANSFER  STATION  TO  BASSETT  JUNCTION  -  SEGMENT  8 

Cypress  St 

NA 

56 

20 

6 

0.00 

0 

3 

0.40 

3 

0.2 

Ramon  Bl/Dowling  Ave. 

9 

56 

20 

6 

0.11 

37 

1 

0.40 

1 

0.2 

Pacific  Ave 

NA 

56 

20 

6 

0.00 

0 

4 

0.40 

4 

0.2 

MacDevitt  St 

NA 

56 

20 

6 

0.00 

0 

5 

0.40 

5 

0.2 

Merced  Ave 

NA 

56 

20 

6 

0.00 

0 

6 

0.40 

6 

0.2 

Francisquito  Ave 

9 

56 

20 

6 

0.11 

37 

2 

0.40 

2 

0.2 

Dalewood  St 

NA 

56 

20 

6 

0.00 

0 

7 

0.40 

7 

0.2 

Amar  Rd 

NA 

56 

20 

6 

0.00 

0 

8 

0.40 

8 

0.2 

TOTALS: 

73 

3.17 

1.5 

Page  6 


APPENDIX  G 

Future  Conditions  With  the  Project 

Traffic  Operations  Analysis  Worksheets 


m 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION EAGLE  MTN  RD  N/O  RAGSDALE  RD 

ANALYST RPH 

TIME  OF  ANALYSIS 2000  BASE  +  PROJECT 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  20PREMRR.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 12.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 0 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 50  /  50 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  8 

PERCENT  NO  PASSING  ZONES 0 


B)  CORRECTION  FACTORS 


LEVEL  TERRAIN 


LOS 


E      E      E      f      f      f 
T      B      R      M      d      HV 


2.2 


2.2 


1.8    2.2 


2.5 


2.5 


1.6    1.6 


1.6    1.6 


.89 
.87 
.87 
.89 
.89 


C)  LEVEL  OF  SERVICE  RESULTS 


INPUT 

VOLUME (vph): 

1032 

ACTUAL  FLOW  RATE: 

1032 

SERVICE 

LOS 

FLOW  RATE 

V/C 

A 

374 

.15 

B 

659 

.27 

C 

1050 

.43 

D 

1597 

.64 

E 

2496 

1 

LOS  FOR  GIVEN  CONDITIONS:  C 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION KAISER  RD  N/O  DESERT  CTR  RICE  RD 

ANALYST RPH 

TIME  OF  ANALYSIS 2000  BASE  +  PROJECT 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  20PRKRDC.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 31.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 43  /  57 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  4 

PERCENT  NO  PASSING  ZONES 20 


B)  CORRECTION  FACTORS 


LEVEL  TERRAIN 


LOS 
A 
B 
C 
D 
E 


2.2 
2.2 


1.8    2.2 


.92 


2    2.5    .92 
2    2.5    .92 


2    1.6    1.6    .92 

2    1.6    1.6    .97 


d 

HV 

.96 

.74 

.96 

.7 

.96 

.7 

.96 

.75 

.96 

.75 

C)  LEVEL  OF  SERVICE  RESULTS 


INPUT 

VOLUME (vph): 

368 

ACTUAL  FLOW  RATE: 

368 

SERVICE 

LOS 

FLOW  RATE 

V/C 

A 

218 

.12 

B 

413 

.24 

C 

671 

.39 

D 

1145 

.62 

E 

1948 

1 

LOS  FOR  GIVEN  CONDITIONS:  B 


* 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION KAISER  RD  N/O  LAKE  TAMARISK  DR 

ANALYST RPH 

TIME  OF  ANALYSIS 2000  BASE  +  PROJECT 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  20PRKRLT.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 31.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 40  /  60 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  4 

PERCENT  NO  PASSING  ZONES 20 

B)  CORRECTION  FACTORS 

LEVEL  TERRAIN 

E      E      E      f      f  f 

LOS        T      B      R      w      d  HV 

A        2    1.8    2.2    .92    .94  .74 

B      2.2     2    2.5    .92    .94  .7 

C      2.2     2    2.5    .92    .94  .7 

D        2    1.6    1.6    .92    .94  .75 

E        2    1.6    1.6    .97    .94  .75 

C)  LEVEL  OF  SERVICE  RESULTS 


INPUT  VOLUME (vph): 

351 

ACTUAL  FLOW  RATE: 

351 

SERVICE 

LOS   FLOW  RATE 

V/C 

A       214 

.12 

B       405 

.24 

C       658 

.39 

D       1124 

.62 

E       1911        1 
LOS  FOR  GIVEN  CONDITIONS:  B 


1985  HCM:TWO-LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION EAGLE  MTN  RD  N/O  RAGSDALE  RD 

ANALYST RPH 

TIME  OF  ANALYSIS 2005  BASE  +  PROJECT 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  25PREMRR.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 12.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 0 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 50  /  50 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  8 

PERCENT  NO  PASSING  ZONES 0 


B)  CORRECTION  FACTORS 


LEVEL  TERRAIN 


E 

E 

E 

f 

f 

f 

LOS 

T 

B 

R 

M 

d 

HV 

A 

2 

1.8 

2.2 

.89 

B 

2.2 

2 

2.5 

.87 

C 

2.2 

2 

2.5 

.87 

D 

2 

1.6 

1.6 

.89 

E 

2 

1.6 

1.6 

.89 

C)  LEVEL  OF  SERVICE  RESULTS 


INPUT 

VOLUME (vph): 

1040 

ACTUA 

l  FLOW  RATE: 

1040 

SERVICE 

LOS 

FLOW  RATE 

V/C 

A 

374 

.15 

B 

659 

.27 

C 

1050 

.43 

D 

1597 

.64 

E 

2496 

1 

LOS  FOR  GIVEN  CONDITIONS:  C 


* 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION KAISER  RD  N/O  DESERT  CTR  RICE  RD 

ANALYST RPH 

TIME  OF  ANALYSIS 2005  BASE  +  PROJECT 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  25PRKRDC.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 31.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 43  /  57 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  4 

PERCENT  NO  PASSING  ZONES 20 

B)  CORRECTION  FACTORS 

LEVEL  TERRAIN 

E      E      E      f      f      f 
LOS        T      B      R      w      d      HV 

A  2    1.8    2.2  .92  .96  .74 

B  2.2      2    2.5  .92  .96  .7 

C  2.2     2    2.5  .92  .96  .7 

D  2    1.6    1.6  .92  .96  .75 

E  2    1.6    1.6  .97  .96  .75 

C)  LEVEL  OF  SERVICE  RESULTS 

INPUT  VOLUME (vph):  376 

ACTUAL  FLOW  RATE:  376 

SERVICE 

LOS    FLOW  RATE  V/C 


A  218      .12 

B  413      .24 

C  671      .39 

D  1145      .62 

E  1948       1 

LOS  FOR  GIVEN  CONDITIONS:  B 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION KAISER  RD  N/O  LAKE  TAMARISK  DR 

ANALYST RPH 

TIME  OF  ANALYSIS 2005  BASE  +  PROJECT 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION....  FILENAME:  25PRKRLT.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 31.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 40  /  60 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  4 

PERCENT  NO  PASSING  ZONES 20 


B)  CORRECTION  FACTORS 


LEVEL 

TERRAIN 

E 

E 

E 

f 

f 

f 

LOS 

T 

B 

R 

M 

d 

HV 

A 

2 

1.8 

2.2 

.92 

.94 

.74 

B 

2.2 

2 

2.5 

.92 

.94 

.7 

C 

2.2 

2 

2.5 

.92 

.94 

.7 

D 

2 

1.6 

1.6 

.92 

.94 

.75 

E 

2 

1.6 

1.6 

.97 

.94 

.75 

C)  LEVEL  OF  SERVICE  RESULTS 


INPUT 

VOLUME (vph): 

356 

ACTUAL  FLOW  RATE: 

356 

SERVICE 

LOS 

FLOW  RATE 

V/C 

A 

214 

.12 

B 

405 

.24 

C 

658 

.39 

D 

1124 

.62 

E 

1911 

1 

LOS  FOR  GIVEN  CONDITIONS:  B 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION EAGLE  MTN  RD  N/O  RAGSDALE  RD 

ANALYST RPH 

TIME  OF  ANALYSIS 2010  BASE  +  PROJECT 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  21PREMRR.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 12.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 0 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 50  /  50 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  8 

PERCENT  NO  PASSING  ZONES 0 


B)  CORRECTION  FACTORS 


LEVEL  TERRAIN 


LOS 


2.2 


2.2 


1.8    2.2 


2.5 


2.5 


1.6    1.6 


1.6    1.6 


f 

f 

f 

M 

d 

HV 

1 

.89 

1 

.87 

1 

.87 

1 

.89 

1 

.89 

C)  LEVEL  OF  SERVICE  RESULTS 


# 


INPUT 

VOLUME (vph): 

1048 

ACTUAl 

.  FLOW  RATE: 
SERVICE 

1048 

LOS 

FLOW  RATE 

V/C 

A 

374 

.15 

B 

659 

.27 

C 

1050 

.43 

D 

1597 

.64 

E 

2496 

1 

LOS  FOR  GIVEN  CONDITIONS:  C 


1985  HCM: TWO- LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION KAISER  RD  N/O  DESERT  CTR  RICE  RD 

ANALYST RPH 

TIME  OF  ANALYSIS 2010  BASE  +  PROJECT 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  21PRKRDC.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 31.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 43  /  57 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  4 

PERCENT  NO  PASSING  ZONES 20 


B)  CORRECTION  FACTORS 


LEVEL 

TERRAIN 

E 

E 

E 

f 

f 

f 

LOS 

T 

B 

R 

u 

d 

HV 

— 













A 

2 

1.8 

2.2 

.92 

.96 

.74 

B 

2.2 

2 

2.5 

.92 

.96 

.7 

C 

2.2 

2 

2.5 

.92 

.96 

.7 

D 

2 

1.6 

1.6 

.92 

.96 

.75 

E 

2 

1.6 

1.6 

.97 

.96 

.75 

C)  LEVEL  OF  SERVICE  RESULTS 


INPUT 

VOLUME (vph): 

387 

ACTUAL  FLOW  RATE: 

387 

SERVICE 

LOS 

FLOW  RATE 

V/C 

A 

218 

.12 

B 

413 

.24 

C 

671 

.39 

D 

1145 

.62 

E 

1948 

1 

LOS  FOR  GIVEN  CONDITIONS:  B 


• 


1985  HCM:TWO-LANE  HIGHWAYS 
**************************************************************** 

FACILITY  LOCATION KAISER  RD  N/O  LAKE  TAMARISK  DR 

ANALYST RPH 

TIME  OF  ANALYSIS 2010  BASE  +  PROJECT 

DATE  OF  ANALYSIS 11-30-1995 

OTHER  INFORMATION FILENAME:  21PRKRLT.RUR 


A)  ADJUSTMENT  FACTORS 

PERCENTAGE  OF  TRUCKS 31.2 

PERCENTAGE  OF  BUSES 0 

PERCENTAGE  OF  RECREATIONAL  VEHICLES 4 

DESIGN  SPEED  (MPH) 60 

PEAK  HOUR  FACTOR 1 

DIRECTIONAL  DISTRIBUTION  (UP/DOWN) 40  /  60 

LANE  WIDTH  (FT) 12 

USABLE  SHOULDER  WIDTH  (AVG.  WIDTH  IN  FT.)...  4 

PERCENT  NO  PASSING  ZONES 20 

B)  CORRECTION  FACTORS 

LEVEL  TERRAIN 

E      E      E      f      f  f 

LOS        T      B      R      w      d  HV 

A        2    1.8    2.2    .92    .94  .74 

B      2.2      2    2.5    .92    .94  .7 

C      2.2      2    2.5    .92    .94  .7 

D        2    1.6    1.6    .92    .94  .75 

E        2    1.6    1.6    .97    .94  .75 

C)  LEVEL  OF  SERVICE  RESULTS 


INPUT  VOLUME (vph): 

362 

ACTUAL  FLOW  RATE: 

362 

SERVICE 

LOS   FLOW  RATE 

V/C 

A       214 

.12 

B       405 

.24 

C       658 

.39 

D       1124 

.62 

E       1911        1 
LOS  FOR  GIVEN  CONDITIONS:  B 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  1-10  EB  Ramps 


File  Name  L12BPAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2000  AM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


Northbound 

Southbound 

East bound 

Westbound 

L 

T 

R 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

No.  Lanes 

0 

1< 

0 

1> 

1 

0 

1> 

1 

i| 

0 

0 

0 

Stop/Yield 

N 

N 

1 

Volumes 

0 

0 

70 

3 

183 

4 

o| 

PHF 

.95 

.95 

.95 

.95 

.95 

.95 

.95| 

Grade 

0 

0 

0 

1 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0 

°l 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0 

°l 

CV's  (%) 

0 

0 

0 

0 

0 

0 

o| 

PCE's 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1| 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Fol low-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 

|CS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1380 

Movement  Capacity:  (pcph)  1380 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1714 

Movement  Capacity:  (pcph)  1714 

Prob.  of  Queue-free  State:  0.95 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 


* 


tep  3:  TH  from  Minor  Street  WB  EB 


Conflicting  Flows:  (vph)  73 

Potential  Capacity:  (pcph)  999 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.95 

Movement  Capacity:  (pcph)  952 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street           WB  EB 

Conflicting  Flows:  (vph)  73 

Potential  Capacity:  (pcph)  961 
Major  LT,  Minor  TH 

Impedance  Factor:  0.95 

Adjusted  Impedance  Factor:  0.95 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.95 

Movement  Capacity:  (pcph)  916 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L       212      916  >   917  >   5.1     >  B 

EB  T        4      952  >  >          >       5-1 

SB  L        81     1714  2.2          A         2.1 

Intersection  Delay  =     4.3 


Center  For  Microcomputers  In  Transportation 

ICS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  1-10  EB  Ramps 


File  Name  L12BPPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2000  PM  Base  +  Project  Volumes 


Two-way  Stop- control  led  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

0    1< 

0 

N 

1> 

1 

0 
N 

1> 

1 

1 

0 

0 

0 

0 

2 

83 

6 

382 

2 

2 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Fol low-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  6 

Potential  Capacity:  (pcph)  1375 

Movement  Capacity:  (pcph)  1375 

Prob.  of  Queue-free  State:  1-00 


• 


Step  2:  LT  from  Major  Street 


SB  NB 


Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1711 

Movement  Capacity:  (pcph)  1711 

Prob.  of  Queue- free  State:  0.94 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue- free  State:  0.00 


Step  3:  TH  from  Minor  Street 


Step  4:  LT  from  Minor  Street 


UB  EB 


Conflicting  Flows:  (vph)  91 

Potential  Capacity:  (pcph)  977 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0-94 

Movement  Capacity:  (pcph)  922 

Prob.  of  Queue-free  State:  1-00 


WB  EB 


Conflicting  Flows:  (vph)  90 

Potential  Capacity:  (pcph)  939 
Major  LT,  Minor  TH 

Impedance  Factor:  0.94 

Adjusted  Impedance  Factor:  0.94 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.94 

Movement  Capacity:  (pcph)  886 


* 


Center  For  Microcomputers  In  Transportation 
JCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L      442      886  >   886         >   8.1     >  B 

EB  T        2      922  >  >  >       8.1 

EB  R        2     1375  2.6  A 

SB  L       96     1711  2.2  A         2.1 

Intersection  Delay  =     6.9 


# 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  1-10  WB  Ramps 


File  Name  L22BPAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2000  AM  Base  +  Project  Volumes 


Two-way  Stop- control  led  Intersection 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

L 

T 

R 

No.  Lanes 

1> 

1 

0 

0 

1< 

i| 

0 

0 

0 

1> 

1 

1 

Stop/Yield 

N 

N| 

Vo 1 umes 

0 

183 

73 

237 1 

0 

0 

151 

PHF 

.95 

.95 

.95 

.95| 

.95 

.95 

.95 

Grade 

0 

0 

1 

0 

0 

MC's  (%) 

0 

0 

0 

o| 

0 

0 

0 

SU/RV's  (%) 

0 

0 

0 

o| 

0 

0 

0 

CV's  (%> 

0 

0 

0 

o| 

0 

0 

0 

PCE's 

1.1 

1.1 

1.1 

1.11 

I  1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 

!S:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  183 

Potential  Capacity:  (pcph)  1118 

Movement  Capacity:  (pcph)  1118 

Prob.  of  Queue-free  State:  0.84 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  310 

Potential  Capacity:  (pcph)  1220 

Movement  Capacity:  (pcph)  1220 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

tep  3:  TH  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  493 

Potential  Capacity:  (pcph)  601 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  601 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  256 

Potential  Capacity:  (pcph)  753 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  753 


Center  For  Microcomputers  In  Transportation  ^m>. 


HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  R       175     1118  3.8  A 


Intersection  Delay  =     0.9 


Center  For  Microcomputers  In  Transportation 

:S:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  1-10  WB  Ramps 


File  Name  L22BPPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed 60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2000  PM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Vo I umes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eas 

t bound 

Westbound 

L    T 

R 

L 

T 

R| 

L 

T 

R 

L 

T 

R 

1>   1 

0 
N 

0 

1< 

1| 
N| 

0 

0 

0 

1> 

1 

1 

1  382 

89 

384 1 

0 

2 

182 

.95  .95 

.95 

.95 1 

.95 

.95 

.95 

0 

0 

0 

0 

0    0 

0 

0| 

0 

0 

0 

0    0 

0 

0| 

0 

0 

0 

0    0 

0 

0| 

0 

0 

0 

1.1  1.1 

1.1 

1.1| 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  <tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  382 

Potential  Capacity:  (pcph)  887 

Movement  Capacity:  (pcph)  887 

Prob.  of  Queue-free  State:  0.76 


♦ 


Step  2:  LT  from  Major  Street 


SB  NB 


Conflicting  Flows:  (vph)  473 

Potential  Capacity:  (pcph)  1020 

Movement  Capacity:  (pcph)  1020 

Prob.  of  Queue-free  State:  1-0° 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  °-°0 


Step  3:  TH  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  856 

Potential  Capacity:  (pcph)  388 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  388 

Prob.  of  Queue-free  State:  0.99 

Step  4:  LT  from  Minor  Street  WB          EB 

Conflicting  Flows:  (vph)  472 

Potential  Capacity:  (pcph)  564 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  563 


• 


Center  For  Microcomputers  In  Transportation 
S:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  T        2      388  9.3  B         5.4 

WB  R       211      887  5.3  B 

NB  L         1     1020  3.5  A         0.0 

Intersection  Delay  =     1.0 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-U)  Ragsdale  Road 


File  Name  L32BPAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2000  AM  Base  +  Project  Volumes 


Two-way  Stop- control  led  Intersection 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

No.  Lanes 

0 

1< 

1 

1> 

1 

0 

0    0 

0 

1> 

0<   1 

Stop/Yield 

N 

N 

Vo 1 umes 

333 

1 

1 

304 

6 

2 

PHF 

.95 

.95 

.95 

.95 

.95 

.95 

Grade 

0 

0 

0 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0 

CV's  (%) 

0 

0 

0 

0 

0 

0 

PCE's 

1.1 

1.1 

1.1 

1.1 

|  1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  333 

Potential  Capacity:  (pcph)  939 

Movement  Capacity:  (pcph)  939 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB          NB 

Conflicting  Flows:  (vph)  334 

Potential  Capacity:  (pcph)  1188 

Movement  Capacity:  (pcph)  1188 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 


tep  4:  LT  from  Minor  Street  WB  EB 


Conflicting  Flows:  (vph)  638 

Potential  Capacity:  (pcph)  452 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  452 


Center  For  Microcomputers  In  Transportation 
HCS:  Uns i gna I i zed  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  L        7      452  >  >  > 

511  7.2      B      7.2 

WB  R        2      939  >  >  > 

SB  L        1     1188  3.0  A         0.0 

Intersection  Delay  =     0.1 


Center  For  Microcomputers  In  Transportation 

tS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  Ragsdale  Road 


File  Name  L32BPPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2000  PM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

0    1< 

1 

N 

1> 

1 

0 
N 

0    0 

0 

1> 

0<   1 

560 

2 

2 

472 

1 

1 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Fol low- up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation  ^^ 


HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  560 

Potential  Capacity:  (pcph)  720 

Movement  Capacity:  (pcph)  720 

Prob.  of  Queue-free  State:  1-00 


Step  2:  LT  from  Major  Street 


Step  4:  LT  from  Minor  Street 


SB  NB 


Conflicting  Flows:  (vph)  562 

Potential  Capacity:  (pcph)  925 

Movement  Capacity:  (pcph)  925 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0-00 


WB  EB 


Conflicting  Flows:  (vph)  1034 

Potential  Capacity:  (pcph)  267 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  266 


• 


Center  For  Microcomputers  In  Transportation 

S:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  L        1      266  >  >  > 

388  9.3      B      9.3 

WB  R        1      720  >  >  > 

SB  L        2      925  3.9  A         0.0 

Intersection  Delay  =     0.0 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  1-10  EB  Ramps 


File  Name  L42BPAM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2000  AM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

No.  Lanes 

0 

1< 

1 

1> 

1 

0 

1> 

1 

1| 

0 

0 

0 

Stop/Yield 

N 

N 

Volumes 

0 

0 

42 

2 

124 

1 

oj 

PHF 

.95 

.95 

.95 

.95 

.95 

.95 

.95 1 

Grade 

0 

0 

0 

0 

MC's  <%) 

0 

0 

0 

0 

0 

0 

oj 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0 

oj 

CV's  (%) 

0 

0 

0 

0 

0 

0 

oj 

PCE's 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1l 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 

IS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1381 

Movement  Capacity:  (pcph)  1381 

Prob.  of  Queue- free  State:  1.00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1714 

Movement  Capacity:  (pcph)  1714 

Prob.  of  Queue-free  State:  0.97 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

Itep  3:  TH  from  Minor  Street  UB  EB 

Conflicting  Flows:  (vph)  44 

Potential  Capacity:  (pcph)  1034 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.97 

Movement  Capacity:  (pcph)  1005 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  44 

Potential  Capacity:  (pcph)  998 
Major  LT,  Minor  TH 

Impedance  Factor:  0.97 

Adjusted  Impedance  Factor:  0.97 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.97 

Movement  Capacity:  (pcph)  970 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L       144      970  >   970         >   4.4     >  A 
EB  T        1     1005  > 


> 


>       4.4 
SB  L       48     1714  2.2  A         2.1 

Intersection  Delay  =     3.8 


A9± 


Center  For  Microcomputers  In  Transportation 
pS:  Unsignalized  Intersection   Release  2.1  Page  1 

************************************************************** 


(E-W)  1-10  EB  Ramps 


File  Name  L42BPPM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed 60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2000  PM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  <%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

East bound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

0    1< 

1 
N 

1> 

1 

0 

N 

1> 

1 

1 

0 

0 

0 

3 

0 

42 

3 

153 

1 

0 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1380 

Movement  Capacity:  (pcph)  1380 

Prob.  of  Queue-free  State:  1-00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1709 

Movement  Capacity:  (pcph)  1709 

Prob.  of  Queue-free  State:  0.97 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 


Step  3:  TH  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  ^8 

Potential  Capacity:  (pcph)  1029 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.97 

Movement  Capacity:  (pcph)  1000 

Prob.  of  Queue-free  State:  1-00 

Step  4:  LT  from  Minor  Street           WB  EB 

Conflicting  Flows:  (vph)  48 

Potential  Capacity:  (pcph)  993 
Major  LT,  Minor  TH 

Impedance  Factor:  0.97 

Adjusted  Impedance  Factor:  0.97 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.97 

Movement  Capacity:  (pcph)  965 


Center  For  Microcomputers  In  Transportation 
:S:  Unsignalized  Intersection   Release  2.1  Page  3 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L       177     965  >   965  >   4.6     >  A 

EB  T         1     1000  >  >          >        4.6 

SB  L       48     1709  2.2          A         2.0 

Intersection  Delay  =     3.9 


t 


t 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  1-10  WB  Ramps 


File  Name  L52BPAM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2000  AM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  <%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R| 

L 

T 

R 

L 

T    R 

1>   1 

0 
N 

0 

1< 

1| 
N| 

0 

0 

0 

1> 

1<   1 

0   73 

30 

1 13 1 

1 

1   41 

.95   .95 

.95 

.95 1 

.95 

.95   .95 

0 

0 

0 

0 

0    0 

0 

0| 

0 

0    0 

0    0 

0 

0| 

0 

0    0 

0    0 

0 

0| 

0 

0    0 

1.1  1.1 

1.1 

1.11 

1.1 

1.1   1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


* 


Center  For  Microcomputers  In  Transportation 
:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 


73 
1272 
1272 
0.96 


Step  2:  LT  from  Major  Street 


SB 


NB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 
TH  Saturation  Flow  Rate:  (pcphpl) 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


143 
1465 
1465 
1.00 
1700 


0.00 


♦ 


tep  3:  TH  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Capacity  Adjustment  Factor 
due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 


216 
840 

1.00 

840 

1.00 


Step  4:  LT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Major  LT,  Minor  TH 

Impedance  Factor: 
Adjusted  Impedance  Factor: 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 


104 
922 

1.00 
1.00 

1.00 
922 


ft 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 


FlowRate 

MoveCap  SharedCap  Avg. Total 

Delay 

Movement 

v(pcph) 

Cm(pcph)  Csh(pcph)  Delay 

LOS 

By  App 

WB  L 

1 

922  >              > 

> 

WB   T 

1 

840  >  1249        >   3.0 

>  A 

3.0 

WB   R 

47 

1272  >              > 

> 

Intersection  Delay  =     0.5 


Center  For  Microcomputers  In  Transportation 
:S:  Unsignalized  Intersection   Release  2.1  Page  1 


(E-W)  1-10  WB  Ramps 


File  Name  L52BPPM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2000  PM  Base  +  Project  Volumes 


Two-way  Stop- control  led  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T    R 

1>   1 

0 

N 

0 

1< 

1 
N 

0 

0 

0 

1> 

1<   1 

0  154 

43 

176 

0 

2   81 

.95   .95 

.95 

.95 

.95 

.95   .95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0    0 

0    0 

0 

0 

0 

0    0 

0    0 

0 

0 

0 

0    0 

1.1  1.1 

1.1 

1.1 

1.1 

1.1   1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation  ^^ 

HCS:  Unsignatized  Intersection   Release  2.1  Page  2  ^^P 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


Step  2:  LT  from  Major  Street 


Step  3:  TH  from  Minor  Street 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  154 

Potential  Capacity:  (pcph)  1157 

Movement  Capacity:  (pcph)  1157 

Prob.  of  Queue-free  State:  0.92 


SB  NB 


Conflicting  Flows:  (vph)  219 

Potential  Capacity:  (pcph)  1348 

Movement  Capacity:  (pcph)  1348 

Prob.  of  Queue-free  State:  1-00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 

RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


0.00 
WB  EB 


Conflicting  Flows:  (vph)  373 

Potential  Capacity:  (pcph)  695 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  695 

Prob.  of  Queue-free  State:  1-00 


WB  EB 


Conflicting  Flows:  (vph)  197 

Potential  Capacity:  (pcph)  814 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  814 


Center  For  Microcomputers  In  Transportation 
:S:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph>  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  T        2      695  >  >  >       3.4 

UB  R       94     1157  >  1141         >   3.4     >  A 


Intersection  Delay  =     0.6 


• 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  1-10  EB  Ramps 


File  Name  L15BPAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2005  AM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Ea 

5 t bound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

0    1< 

0 
N 

1> 

1 

0 
N 

1> 

1 

1| 

I 

0 

0 

0 

0 

0 

70 

3 

187 

k 

o| 

.95 

.95 

.95 

.95 

.95 

.95 

.95  | 

0 

0 

0 

I 

0 

0 

0 

0 

0 

0 

0 

o| 

0 

0 

0 

0 

0 

0 

0| 

0 

0 

0 

0 

0 

0 

o| 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.11 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


♦ 


Center  For  Microcomputers  In  Transportation 
S:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  UB         EB 

Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1380 

Movement  Capacity:  (pcph)  1380 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1714 

Movement  Capacity:  (pcph)  1714 

Prob.  of  Queue- free  State:  0.95 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

itep  3:  TH  from  Minor  Street  UB         EB 

Conflicting  Flows:  (vph)  73 

Potential  Capacity:  (pcph)  999 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.95 

Movement  Capacity:  (pcph)  952 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  UB  EB 

Conflicting  Flows:  (vph)  73 

Potential  Capacity:  (pcph)  961 
Major  LT,  Minor  TH 

Impedance  Factor:  0.95 

Adjusted  Impedance  Factor:  0.95 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.95 

Movement  Capacity:  (pcph)  916 


• 


Center  For  Microcomputers  In  Transportation  ^^  .;, 

HCS:  Unsignalized  Intersection   Release  2.1  Page  3  ^gf 

**************************************************************** 


Intersection  Performance  Summary 

til 
FlowRate  MoveCap  SharedCap  Avg. Total  Delay  , 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L       217     916  >   917  >   5.2     >  B 

EB  T        4      952  >  >          >       5-2 

SB  L       81     1714  2.2          A         2.1 

Intersection  Delay  =     4.3 


Center  For  Microcomputers  In  Transportation 
:S:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)   1-10  EB  Ramps 


File  Name   L15BPPM.HC0 

Streets:   (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2005  PM  Base  +  Project  Volumes 


Two-way  Stop- control  led  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  <%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

East bound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

0    1< 

0 
N 

1> 

1 

0 
N 

1> 

1 

1 

0 

0 

0 

0 

3 

83 

6 

387 

3 

3 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  6 

Potential  Capacity:  (pcph)  1375 

Movement  Capacity:  (pcph)  1375 

Prob.  of  Queue-free  State:  1-00 


Step  2:  LT  from  Major  Street 


SB  NB 


Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1709 

Movement  Capacity:  (pcph)  1709 

Prob.  of  Queue- free  State:  0.94 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 


Step  3:  TH  from  Minor  Street 


MB  EB 


Conflicting  Flows:  (vph)  92 

Potential  Capacity:  (pcph)  976 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.94 

Movement  Capacity:  (pcph)  921 

Prob.  of  Queue-free  State:  1-00 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  90 

Potential  Capacity:  (pcph)  939 
Major  LT,  Minor  TH 

Impedance  Factor:  °-94 

Adjusted  Impedance  Factor:  °-94 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0-94 

Movement  Capacity:  (pcph)  886 


Center  For  Microcomputers  In  Transportation 
;S:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L      448      886  >   886         >   8.3     >  B 

EB  T        3      921  >  >  >       8.2 

EB  R        3     1375  2.6  A 

SB  L       96     1709  2.2  A         2.1 

Intersection  Delay  =     7.0 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


0 


(E-W)  1-10  WB  Ramps 


File  Name  L25BPAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2005  AM  Base  +  Project  Volumes 


Two-way  Stop- control  led  Intersection 


Nor 

th bound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

L 

T 

R 

No.  Lanes 

1> 

1 

0 

0 

1< 

1 

0 

0 

0 

1> 

1 

1 

Stop/Yield 

N 

N 

Volumes 

0 

187 

73 

242 

0 

0 

151 

PHF 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

Grade 

0 

0 

0 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0 

U 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0 

U 

CV's  (%) 

I  ° 

0 

0 

0 

I  ° 

0 

u 

PCE's 

I  1-1 

1.1 

1.1 

1.1 

I  1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


# 


Center  For  Microcomputers  In  Transportation 
fS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 


187 
1113 
1113 
0.84 


Step  2:  LT  from  Major  Street 


SB 


NB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 
TH  Saturation  Flow  Rate:  (pcphpl) 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue- free  State: 


315 

1213 
1213 
1.00 
1700 


0.00 


Itep  3:   TH   from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Capacity  Adjustment  Factor 
due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 


502 
595 

1.00 
595 

1.00 


Step  4:  LT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Major  LT,  Minor  TH 

Impedance  Factor: 
Adjusted  Impedance  Factor: 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 


260 
749 

1.00 
1.00 

1.00 
749 


Center  For  Microcomputers  In  Transportation  /^""^ 


HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  R       175     1113  3.8  A 


Intersection  Delay  =     0.9 


4 


« 


Center  For  Microcomputers  In  Transportation 

iS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  1-10  WB  Ramps 


File  Name  L25BPPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2005  PM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Vo I umes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%> 
PCE's 


Northbound 

Southbound 

Eas 

t bound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

1>   1 

0 
N 

0 

1< 

1 

N 

0 

0 

0 

1> 

1 

1 

1  382 

89 

384 

0 

2 

182 

.95  .95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0| 

0 

0 

0 

1.1  1.1 

1.1 

1.1) 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Fol low-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation  /  ^ 

HCS:  Unsignalized  Intersection   Release  2.1  Page  2  V 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


Step  2:  LT  from  Major  Street 


Step  3:  TH  from  Minor  Street 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  382 

Potential  Capacity:  (pcph)  887 

Movement  Capacity:  (pcph)  887 

Prob.  of  Queue-free  State:  0.76 


SB  NB 


Conflicting  Flows:  (vph)  473 

Potential  Capacity:  (pcph)  1020 

Movement  Capacity:  (pcph)  1020 

Prob.  of  Queue-free  State:  1-00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 

RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


0.00 
WB  EB 


Conflicting  Flows:  (vph)  856 

Potential  Capacity:  (pcph)  388 

Capacity  Adjustment  Factor 
due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph) 


388 


Prob.  of  Queue-free  State:  0.99 


♦ 


WB  EB 


Conflicting  Flows:  (vph)  472 

Potential  Capacity:  (pcph)  564 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1-00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  563 


« 


Center  For  Microcomputers  In  Transportation 

:S:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  T        2      388  9.3  B         5.4 

WB  R      211      887  5.3  B 

NB  L        1     1020  3.5  A         0.0 

Intersection  Delay  =     1.0 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


* 


(E-W)  Ragsdale  Road 


File  Name  L35BPAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2005  AM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

No.  Lanes 

0 

1< 

1 

1> 

1 

0 

0    0 

0 

1> 

0<   1 

Stop/Yield 

N 

N 

Volumes 

335 

1 

1 

306 

7 

2 

PHF 

.95 

.95 

.95 

.95 

.95 

.95 

Grade 

0 

0 

0 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0 

CV's  (%) 

0 

0 

0 

0 

0 

0 

PCE's 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

♦ 


Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


♦ 


Center  For  Microcomputers  In  Transportation 
:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


UB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 


335 
937 
937 

1.00 


Step  2:  LT  from  Major  Street 


SB 


NB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 
TH  Saturation  Flow  Rate:  (pcphpl) 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


336 

1186 
1186 
1.00 
1700 


0.00 
UB 


|tep  4:   LT  from  Minor  Street 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Major  LT,  Minor  TH 

Impedance  Factor: 
Adjusted  Impedance  Factor: 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 


642 
450 

1.00 
1.00 

1.00 
450 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  L        8      450  >  >  > 

502  7.3      B      7.3 

WB  R        2      937  >  >  > 

SB  L        1     1186  3.0  A         0.0 

Intersection  Delay  =     0.1 


(0 


« 


♦ 


Center  For  Microcomputers  In  Transportation 

bS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  Ragsdale  Road 


File  Name  L35BPPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed 60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2005  PM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  <%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

0    1< 

1 

N 

1> 

1 

0 
N 

0    0 

0 

1> 

0<   1 

563 

3 

2 

474 

1 

1 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Fol low- up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  2  Q 

**************************************************************** 

Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB          EB 

Conflicting  Flows:  (vph)  563 

Potential  Capacity:  (pcph)  718 

Movement  Capacity:  (pcph)  718 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB          NB 

Conflicting  Flows:  (vph)  566 

Potential  Capacity:  (pcph)  921 

Movement  Capacity:  (pcph)  921 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

Step  4:  LT  from  Minor  Street  WB          EB 

Conflicting  Flows:  (vph)  1038 

Potential  Capacity:  (pcph)  265 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  264 


♦ 


♦ 


Center  For  Microcomputers  In  Transportation 

'™:S:  Uns i gna I i zed  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


UB  L        1      264  >  >  > 

386  9.4      B      9.4 

WB  R        1      718  >  >  > 

SB  L        2      921  3.9  A         0.0 

Intersection  Delay  =     0.0 


4 


« 


« 


Center  For  Microcomputers  In  Transportation 

tS:  Uns i gna I i zed  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  1-10  EB  Ramps 


File  Name  L45BPAM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed 60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2005  AM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV'S  (%) 
PCE's 


Northbound 

Southbound 

East bound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

0    1< 

1 
N 

1> 

1 

0 

N 

1> 

1 

1 

0 

0 

0 

0 

0 

45 

2 

132 

1 

0 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  2 

Potential  Capacity:  (pcph)  1381 

Movement  Capacity:  (pcph)  1381 

Prob.  of  Queue-free  State:  1-00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1714 

Movement  Capacity:  (pcph)  1714 

Prob.  of  Queue-free  State:  0.97 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue- free  State:  0.00 

Step  3:  TH  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  47 

Potential  Capacity:  (pcph)  1031 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.97 

Movement  Capacity:  (pcph)  1000 

Prob.  of  Queue-free  State:  1-00 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  47 

Potential  Capacity:  (pcph)  995 
Major  LT,  Minor  TH 

Impedance  Factor:  0.97 

Adjusted  Impedance  Factor:  0.97 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.97 

Movement  Capacity:  (pcph)  965 


« 


Center  For  Microcomputers  In  Transportation 
:S:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 


FlowRate 

MoveCap  SharedCap  Avg. Total 

Delay 

Movement 

v(pcph) 

Cm(pcph)  Csh(pcph)  Delay 

LOS 

By  App 

EB   L 

153 

965  >   965         > 

4.4 

>  A 

EB  T 

1 

1000  >              > 

> 

4.4 

SB  L 

52 

1714             2.2 

A 

2.1 

Intersection  Delay  =     3.8 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  1-10  EB  Ramps 


File  Name  L45BPPM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2005  PM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

No.  Lanes 

0 

1< 

1 

1> 

1 

0 

1> 

1 

1| 

0 

0 

0 

Stop/Yield 

N 

N 

Volumes 

4 

0 

45 

3 

161 

1 

0 

PHF 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

Grade 

0 

0 

0 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0 

0 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0 

0 

CV's  (%) 

0 

0 

0 

0 

0 

0 

0 

PCE's 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

♦ 


Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  <tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


♦ 


Center  For  Microcomputers  In  Transportation 
:S:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1380 

Movement  Capacity:  (pcph)  1380 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  4 

Potential  Capacity:  (pcph)  1707 

Movement  Capacity:  (pcph)  1707 

Prob.  of  Queue-free  State:  0.97 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 


• 


tep  3:  TH  from  Minor  Street  WB  EB 


Conflicting  Flows:  (vph)  52 

Potential  Capacity:  (pcph)  1024 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.97 

Movement  Capacity:  (pcph)  993 

Prob.  of  Queue- free  State:  1.00 

Step  4:  LT  from  Minor  Street           WB  EB 

Conflicting  Flows:  (vph)  52 

Potential  Capacity:  (pcph)  988 
Major  LT,  Minor  TH 

Impedance  Factor:  0.97 

Adjusted  Impedance  Factor:  0.97 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.97 

Movement  Capacity:  (pcph)  958 


Center  For  Microcomputers  In  Transportation  ^— „ 

HCS:  UnsignaLized  Intersection   Release  2.1  Page  3  \jM 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay       LOS    By  App 


EB  L      186     958  >   958  >   4.7     >  A 

EB  T        1      993  >  >         >       4-7 

SB  L       52     1707  2.2         A        2.0 

Intersection  Delay  =    4.0 


4 


Center  For  Microcomputers  In  Transportation 

:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  1-10  WB  Ramps 


File  Name  L55BPAM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed 60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2005  AM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  <%) 
CV's  (%) 
PCE's 


• 


Northbound 

Southbound 

East bound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T    R 

1>   1 

0 
N 

0 

1< 

1 
N 

0 

0 

0 

1> 

1<   1 

0   73 

43 

121 

1 

1   44 

.95   .95 

.95 

.95 

.95 

.95  .95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0    0 

0    0 

0 

0 

0 

0    0 

0    0 

0 

0 

0 

0    0 

1.1  1.1 

1.1 

1.1] 

1.1 

1.1  1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


Step  2:  LT  from  Major  Street 


Step  3:  TH  from  Minor  Street 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  73 

Potential  Capacity:  (pcph)  1272 

Movement  Capacity:  (pcph)  1272 

Prob.  of  Queue-free  State:  0.96 


SB  NB 


Conflicting  Flows:  (vph)  164 

Potential  Capacity:  (pcph)  1^32 

Movement  Capacity:  (pcph)  1^32 

Prob.  of  Queue-free  State:  1-00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 

RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


0.00 
WB  EB 


Conflicting  Flows:  (vph)  237 

Potential  Capacity:  (pcph)  819 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  819 

Prob.  of  Queue-free  State:  1.00 


0 


WB  EB 


Conflicting  Flows:  (vph)  116 

Potential  Capacity:  (pcph)  907 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  907 


« 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  L        1      907  >  >  > 

WB  T        1      819  >  1249         >   3.0     >  A      3.0 

WB  R       51     1272  >  >  > 


Intersection  Delay  =     0.5 


• 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignatized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  1-10  WB  Ramps 


File  Name  L55BPPM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed —  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2005  PM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T    R 

1>   1 

0 
N 

0 

1< 

1 
N 

0 

0 

0 

1> 

1<   1 

0  161 

46 

186 

0 

3   85 

.95   .95 

.95 

.95 

.95 

.95  .95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0    0 

0    0 

0 

0 

0 

0    0 

0    0 

0 

0 

0 

0    0 

1.1   1.1 

1.1 

1.1 

1.1 

1.1   1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Fol low- up 

Gap  <tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 

:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 


161 
1148 
1148 
0.91 


Step  2:  LT  from  Major  Street 


SB 


NB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 
TH  Saturation  Flow  Rate:  (pcphpl) 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


232 
1329 
1329 
1.00 
1700 


0.00 


fctep  3:   TH  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Capacity  Adjustment  Factor 
due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 


393 
679 

1.00 
679 

1.00 


Step  4:  LT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Major  LT,  Minor  TH 

Impedance  Factor: 
Adjusted  Impedance  Factor: 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 


207 
803 

1.00 
1.00 

1.00 
803 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  T        3      679  >  >  >       3-5 

WB  R       98     1148  >  1125         >   3.5     >  A 


Intersection  Delay  =     0.6 


« 


« 


m 


Center  For  Microcomputers  In  Transportation 

CS:  Unsignalized  Intersection   Release  2.1  Page  1 

************************************************************** 


(E-W)  1-10  EB  Ramps 


File  Name  L11BPAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  AM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

East bound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

0    1< 

0 

N 

1> 

1 

0 

N 

1> 

1 

1 

0 

0 

0 

0 

0 

70 

3 

192 

5 

0 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

• 


Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Fol low-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


• 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


Potential  Capacity:  (pcph) 


Prob.  of  Queue-free  State: 


Step  3:  TH  from  Minor  Street 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  3 


1380 


Movement  Capacity:  (pcph)  1380 


1.00 


Step  2:  LT  from  Major  Street  SB          NB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1714 

Movement  Capacity:  (pcph)  1714 

Prob.  of  Queue-free  State:  0.95 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 


WB  EB 


Conflicting  Flows:  (vph)  73 

Potential  Capacity:  (pcph)  9" 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  u-"5 

Movement  Capacity:  (pcph)  952 

Prob.  of  Queue-free  State:  °-99 

WB  EB 


Conflicting  Flows:  (vph)  73 

Potential  Capacity:  (pcph)  961 
Major  LT,  Minor  TH 

Impedance  Factor:  °-95 

Adjusted  Impedance  Factor:  °-95 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  °-95 

Movement  Capacity:  (pcph)  91° 


Center  For  Microcomputers  In  Transportation 

IS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L       222      916  >   917  >   5.2     >  B 

EB  T        6      952  >  >          >       5.2 

SB  L        81     1714  2.2          A         2.1 

Intersection  Delay  =     4.4 


• 


• 


Center  For  Microcomputers  In  Transportation 

HCS:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  1-10  EB  Ramps 


File  Name  L11BPPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  PM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

No.  Lanes 

0 

1< 

0 

1> 

1 

0 

1> 

1 

1| 

0 

0 

0 

Stop/Yield 

N 

N 

Volumes 

0 

3 

83 

6 

392 

3 

3| 

PHF 

.95   . 

95 

.95 

.95 

.95 

.95 

.95 1 

Grade 

0 

0 

0 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0 

0| 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0 

0| 

CV's  (%) 

0 

0 

0 

0 

0 

0 

°l 

PCE's 

1.1  1 

.1 

1.1 

1.1 

1.1 

1.1 

1.1| 

« 


Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Fol low-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 

JCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  6 

Potential  Capacity:  (pcph)  1375 

Movement  Capacity:  (pcph)  1375 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1709 

Movement  Capacity:  (pcph)  1709 

Prob.  of  Queue-free  State:  0.94 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

fctep  3:  TH  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  92 

Potential  Capacity:  (pcph)  976 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.94 

Movement  Capacity:  (pcph)  921 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  90 

Potential  Capacity:  (pcph)  939 
Major  LT,  Minor  TH 

Impedance  Factor:  0.94 

Adjusted  Impedance  Factor:  0.94 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.94 

Movement  Capacity:  (pcph)  886 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L       454      886  >   886         >   8.4     >  B 
EB  T        3      921   > 


> 


>       8.3 


EB  R        3     1375  2.6  A 

SB  L       96     1709  2.2  A         2.1 

Intersection  Delay  =     7.1 


• 


Center  For  Microcomputers  In  Transportation 
:S:  Unsignalized  Intersection   Release  2.1  Page  1 

**************************************************************** 


(E-W)  1-10  WB  Ramps 


File  Name  L21BPAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Ana  lyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  AM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Vo I umes 
PHF 
Grade 
MC's  (%> 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

East bound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

1>   1 

0 
N 

0 

1< 

1 
N 

0 

0 

0 

1> 

1 

1 

0  192 

73 

248 

0 

0 

152 

.95   .95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

o 

0 

0 

0 

0    0 

0 

o 

0 

0 

0 

1.1   1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Fol low-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  192 

Potential  Capacity:  (pcph)  1107 

Movement  Capacity:  (pcph)  1107 

Prob.  of  Queue-free  State:  0.84 


Step  2:  LT  from  Major  Street 


Potential  Capacity:  (pcph) 


Prob.  of  Queue- free  State: 
TH  Saturation  Flow  Rate:  (pcphpl) 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue- free  State: 


Step  3:  TH  from  Minor  Street 


Step  4:  LT  from  Minor  Street 


SB  NB 


Conflicting  Flows:  (vph)  321 


1205 


Movement  Capacity:  (pcph)  1205 


1.00 
1700 


0.00 
WB  EB 


Conflicting  Flows:  (vph)  513 

Potential  Capacity:  (pcph)  587 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  587 

Prob.  of  Queue-free  State:  1-00 


WB  EB 


Conflicting  Flows:  (vph)  265 

Potential  Capacity:  (pcph)  744 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1-00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  744 


•c 


Center  For  Microcomputers  In  Transportation 
S:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  R       176     1107  3.9 


Intersection  Delay  =     0.9 


• 
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**************************************************************** 


(E-W)  1-10  WB  Ramps 


File  Name  L21BPPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed 60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  PM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

Eas 

tbound 

Westbound 

L    T 

R 

L 

T 

R| 

L 

T 

R 

L 

T 

R 

1>   1 

0 
N 

0 

1< 

1 
N 

0 

0 

0 

1> 

1 

1 

2  392 

89 

393 

0 

3 

182 

.95   .95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

0    0 

0 

0 

0 

0 

0 

1.1  1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Fol low-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


• 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 


392 

876 

876 

0.76 


Step  2:  LT  from  Major  Street 


SB 


NB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue- free  State: 
TH  Saturation  Flow  Rate:  (pcphpl) 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


482 
1010 
1010 
1.00 
1700 


0.00 


fctep  3:   TH  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Capacity  Adjustment  Factor 
due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 


876 
379 

1.00 

378 

0.99 


Step  4:  LT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Major  LT,  Minor  TH 

Impedance  Factor: 
Adjusted  Impedance  Factor: 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 


484 
555 

1.00 
1.00 

1.00 
554 
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**************************************************************** 


Intersection  Performance  Summary 


# 


FLowRate  MoveCap  SharedCap  Avg. Total 

Delay 

Movement 

v(pcph)  Cm(pcph)  Csh(pcph)  Delay 

LOS 

By  App 

WB   T 

3      378             9.6 

B 

5.5 

WB   R 

211      876             5.4 

B 

NB   L         2     1010  3.6  A         0.0 

Intersection  Delay  =     1.0 
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**************************************************************** 


(E-W)  Ragsdale  Road 


File  Name  L31BPAM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  AM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's  <%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

East bound 

Westbound 

L    T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

0    1< 

1 
N 

1> 

1 

0 
N 

0    0 

0 

1> 

0<   1 

340 

2 

1 

310 

8 

3 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Veh  i  c  I  e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
HCS:  Unsignalized  Intersection   Release  2.1  Page  2 

**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


Step  2:  LT  from  Major  Street 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  340 

Potential  Capacity:  (pcph)  931 

Movement  Capacity:  (pcph)  931 

Prob.  of  Queue-free  State:  1-00 


SB  NB 


Conflicting  Flows:  (vph)  342 

Potential  Capacity:  (pcph)  1178 

Movement  Capacity:  (pcph)  1178 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0-00 


WB  EB 


Conflicting  Flows:  (vph)  651 

Potential  Capacity:  (pcph)  444 
Major  LT,  Minor  TH 

Impedance  Factor:  1-0° 

Adjusted  Impedance  Factor:  1-00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  444 


• 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 






WB      L 

9 

444     > 

> 

> 

511 

7.2 

B 

7.2 

WB     R 

3 

931     > 

> 

> 

SB      L 

1 

1178 

3.1 

A 

0.0 

Intersection  Delay  =     0.1 


• 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


(E-W)  Ragsdale  Road 


File  Name  L31BPPM.HC0 

Streets:  (N-S)  Eagle  Mountain  Road 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  PM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


Northbound 

Southbound 

East bound 

Westbound 

L 

T 

R 

L 

T 

R 

L    T 

R 

L 

T    R 

No.  Lanes 

0 

1< 

1 

1> 

1 

0 

0    0 

0 

1> 

0<   1 

Stop/Yield 

N 

N 

Volumes 

567 

3 

3 

478 

2 

1 

PHF 

.95 

.95 

.95 

.95 

.95 

.95 

Grade 

0 

0 

0 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0 

CV's  (%) 

0 

0 

0 

0 

|   0 

0 

PCE's 

1.1 

1.1 

1.1 

1.1 

I  1.1 

1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB          EB 

Conflicting  Flows:  (vph)  567 

Potential  Capacity:  (pcph)  715 

Movement  Capacity:  (pcph)  715 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  570 

Potential  Capacity:  (pcph)  917 

Movement  Capacity:  (pcph)  917 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 

ttep  <+:  LT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  1048 

Potential  Capacity:  (pcph)  262 
Major  LT,  Minor  TH 

Impedance  Factor:  1.00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1.00 

Movement  Capacity:  (pcph)  261 


• 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  L        2      261   >  >  > 

331  11.0      C     11.0 

WB  R        1      715  >  > 


> 


SB  L        3      917  3.9  A         0.0 

Intersection  Delay  =     0.0 
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**************************************************************** 


(E-W)  1-10  EB  Ramps 


File  Name L41BPAM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  AM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


No.  Lanes 
Stop/Yield 
Vo I umes 
PHF 
Grade 
MC's  <%) 
SU/RV's  (%) 
CV's  (%) 
PCE's 


Northbound 

Southbound 

East bound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

0    1< 

1 
N 

1> 

1 

0 
N 

1> 

1 

1 

0 

0 

0 

0 

0 

49 

3 

143 

2 

0 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  3 

Potential  Capacity:  (pcph)  1380 

Movement  Capacity:  (pcph)  1380 

Prob.  of  Queue-free  State:  1-00 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  0 

Potential  Capacity:  (pcph)  1714 

Movement  Capacity:  (pcph)  1714 

Prob.  of  Queue-free  State:  0.97 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 


Step  3:  TH  from  Minor  Street 


Step  4:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  52 

Potential  Capacity:  (pcph)  1024 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.97 

Movement  Capacity:  (pcph)  990 
Prob.  of  Queue-free  State: 


1.00 
WB  EB 


Conflicting  Flows:  (vph)  52 

Potential  Capacity:  (pcph)  988 
Major  LT,  Minor  TH 

Impedance  Factor:  u-97 

Adjusted  Impedance  Factor:  0-97 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  °-97 

Movement  Capacity:  (pcph)  955 


Center  For  Microcomputers  In  Transportation 

ftS:  Unsignalized  Intersection   Release  2.1  Page  3 

**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L       166      955  >   955  >   4.6     >  A 

EB  T        2      990  >  >          >       4.6 

SB  L       57     1714  2.2          A         2.0 

Intersection  Delay  =    3.9 


Center  For  Microcomputers  In  Transportation 
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**************************************************************** 


(E-W)  1-10  EB  Ramps 


File  Name  L41BPPM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  PM  Base  +  Project  Volumes 


Two-way  Stop-controlled  Intersection 


Northbound 

Southbound 

Eastbound 

Westbound 

L 

T 

R 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

No.  Lanes 

0 

1< 

1 

1> 

1 

0 

1> 

1 

1| 

0 

0 

0 

Stop/Yield 

N 

N 

Volumes 

5 

0 

48 

4 

170 

2 

0| 

PHF 

.95 

.95 

.95 

.95 

.95 

.95 

.95 1 

Grade 

0 

0 

0 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0 

0| 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0 

0| 

CV's  (%) 

0 

0 

0 

0 

0 

0 

0| 

PCE's 

1.1 

1.1 

1-1 

1.1 

1.1 

1.1 

1.11 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


'< 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  4 

Potential  Capacity:  (pcph)  1378 

Movement  Capacity:  (pcph)  1378 

Prob.  of  Queue-free  State:  1.00 

Step  2:  LT  from  Major  Street  SB  NB 

Conflicting  Flows:  (vph)  5 

Potential  Capacity:  (pcph)  1705 

Movement  Capacity:  (pcph)  1705 

Prob.  of  Queue-free  State:  0.97 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue- free  State:  0.00 

ttep  3:  TH  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  57 

Potential  Capacity:  (pcph)  1018 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.97 

Movement  Capacity:  (pcph)  985 

Prob.  of  Queue-free  State:  1.00 

Step  4:  LT  from  Minor  Street  WB         EB 

Conflicting  Flows:  (vph)  57 

Potential  Capacity:  (pcph)  981 
Major  LT,  Minor  TH 

Impedance  Factor:  0.97 

Adjusted  Impedance  Factor:  0.97 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  0.97 

Movement  Capacity:  (pcph)  949 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


EB  L       197      949  >  949         >   4.8     >  A 

EB  T        2      985  >  >          >       4-8 

SB  L       56     1705  2.2          A         2.0 

Intersection  Delay  =     4.1 


" 


' 
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**************************************************************** 


(E-W)  1-10  WB  Ramps 


File  Name  L51BPAM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  AM  Base  +  Project  Volumes 


Two-way  Stop- control  led  Intersection 


No.  Lanes 
Stop/Yield 
Vo I umes 
PHF 
Grade 
MC's  (%) 
SU/RV's  (%) 
CV's  (%> 
PCE's 


Northbound 

Southbound 

Eastbound 

Westbound 

L    T 

R 

L 

T 

R 

L 

T 

R 

L 

T    R 

1>   1 

0 
N 

0 

1< 

1 
N 

0 

0 

0 

1> 

1<   1 

0   73 

47 

131 

2 

2   47 

.95   .95 

.95 

.95 

.95 

.95   .95 

0 

0 

0 

0 

0    0 

0 

0 

0 

0    0 

0    0 

0 

0 

0 

0    0 

0    0 

0 

0 

0 

0    0 

1.1   1.1 

1.1 

1.1 

1.1 

1.1  1.1 

' 


Adjustment  Factors 


Vehicle 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  <tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 


• 
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**************************************************************** 

Worksheet  for  TWSC  Intersection 

Step  1:  RT  from  Minor  Street  WB  EB 

Conflicting  Flows:  (vph)  73 

Potential  Capacity:  (pcph)  1272 

Movement  Capacity:  (pcph)  1272 

Prob.  of  Queue-free  State:  0.96 

Step  2:  LT  from  Major  Street  SB         NB 

Conflicting  Flows:  (vph)  178 

Potential  Capacity:  (pcph)  1410 

Movement  Capacity:  (pcph)  1410 

Prob.  of  Queue-free  State:  1.00 

TH  Saturation  Flow  Rate:  (pcphpl)  1700 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 

of  Queue-free  State:  0.00 


Step  3:  TH  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  251 

Potential  Capacity:  (pcph)  806 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  806 

Prob.  of  Queue-free  State:  1.00 


Step  A:  LT  from  Minor  Street 


WB  EB 


Conflicting  Flows:  (vph)  120 

Potential  Capacity:  (pcph)  902 
Major  LT,  Minor  TH 

Impedance  Factor:  1-00 

Adjusted  Impedance  Factor:  1.00 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements  1-00 

Movement  Capacity:  (pcph)  902 


* 
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**************************************************************** 


Intersection  Performance  Summary 


FlowRate 

MoveCap  SharedCap  Avg. Total 

Delay 

Movement 

v(pcph) 

Cm(pcph)  Csh(pcph)  Delay 

LOS 

By  App 

WB   L 

2 

902  >             > 

> 

WB  T 

2 

806  >  1230        >   3.1 

>  A 

3.1 

WB  R 

54 

1272  >              > 

> 

Intersection  Delay  =     0.5 
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**************************************************************** 


(E-W)  1-10  WB  Ramps 


File  Name  L51BPPM.HC0 

Streets:  (N-S)  Desert  Ctr/Rice  Rd 

Major  Street  Direction NS 

Length  of  Time  Analyzed...  60  (min) 

Analyst RPH 

Date  of  Analysis 11/30/95 

Other  Information 2010  PM  Base  +  Project  Volumes 


Two-way  Stop- control  led  Intersection 


Northbound 

Southbound 

East bound 

Westbound 

L 

T 

R 

L 

T 

R| 

L 

T 

R 

L 

T    R 

No.  Lanes 

1> 

1 

0 

0 

1< 

1| 

0 

0 

0 

1> 

1<   1 

Stop/Yield 

N 

N 

Vo 1 umes 

0 

169 

49 

198 

0 

3   89 

PHF 

.95 

.95 

.95 

.95 

.95 

.95  .95 

Grade 

0 

0 

0 

0 

MC's  (%) 

0 

0 

0 

0 

0 

0    0 

SU/RV's  (%) 

0 

0 

0 

0 

0 

0    0 

CV's  (%) 

0 

0 

0 

0 

0 

0    0 

PCE's 

1.1 

1.1 

1.1 

1.1 

1  1.1 

1.1  1.1 

Adjustment  Factors 


Veh  i  c I e 
Maneuver 


Critical 

Follow-up 

Gap  (tg) 

Time  (tf) 

5.00 

2.10 

5.50 

2.60 

6.00 

3.30 

6.50 

3.40 

Left  Turn  Major  Road 
Right  Turn  Minor  Road 
Through  Traffic  Minor  Road 
Left  Turn  Minor  Road 
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**************************************************************** 


Worksheet  for  TWSC  Intersection 


Step  1:  RT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 


169 
1137 
1137 
0.91 


Step  2:  LT  from  Major  Street 


SB 


NB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 
TH  Saturation  Flow  Rate:  (pcphpl) 
RT  Saturation  Flow  Rate:  (pcphpl) 
Major  LT  Shared  Lane  Prob. 
of  Queue-free  State: 


247 
1307 
1307 
1.00 
1700 


0.00 


>tep  3:   TH   from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Capacity  Adjustment  Factor 
due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 
Prob.  of  Queue-free  State: 


416 
660 

1.00 

660 

1.00 


Step  4:  LT  from  Minor  Street 


WB 


EB 


Conflicting  Flows:  (vph) 
Potential  Capacity:  (pcph) 
Major  LT,  Minor  TH 

Impedance  Factor: 
Adjusted  Impedance  Factor: 
Capacity  Adjustment  Factor 

due  to  Impeding  Movements 
Movement  Capacity:  (pcph) 


218 
792 

1.00 
1.00 

1.00 
792 
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**************************************************************** 


Intersection  Performance  Summary 

FlowRate  MoveCap  SharedCap  Avg. Total  Delay 

Movement  v(pcph)  Cm(pcph)  Csh(pcph)  Delay        LOS     By  App 


WB  T        3     660  >  >         >       3-° 

WB  R       103     1137  >  1114         >   3.6     >  A 


Intersection  Delay  =     0.6 
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PARTI 
SUMMARY 


1.1  Introduction 

This  section  provides  an  overview  of  the  air  quality  impacts  for  the  proposed  Eagle 
Mountain  Landfill  and  Recycling  Center.  Included  in  this  summary  is  an  overview  of 
the  environmental  setting;  the  significance  criteria  used;  a  description  of  the  Proposed 
Project  including  emissions,  mitigation  measures  and  project  impacts;  an  impact 
analysis  and  comparison  of  alternatives  to  the  Project;  and  the  cumulative  impacts  of 
local  and  proposed  regional  projects. 


1.2.  Environmental  Setting 

1.2.1  Geography  and  Topography 

The  landfill  site  is  located  in  northeastern  Riverside  County  and  is  bordered  on  the 
north  by  the  northeastern  ridge  on  the  Eagle  Mountains,  on  the  east  by  Chuckwalla 
Valley,  on  the  South  by  the  townsite  community  of  Eagle  Mountain  and  on  the  west  by 
the  Eagle  Mountains.  Joshua  Tree  National  Park  is  approximately  1.5  miles  north  and 
southwest  of  the  Project  Site. 

The  Project  Site  is  located  in  the  Southeast  Desert  Air  Basin  (SEDAB),  which  is 
composed  of  the  eastern  parts  of  San  Bernardino,  Riverside,  Kern,  and  Los  Angeles 
Counties,  and  all  of  Imperial  County.  Figure  1-1  shows  the  SEDAB  boundaries 
relative  to  the  Project  Site. 

1.2.2  Climate  and  Meteorology 

The  SEDAB  contains  some  of  the  hottest  and  driest  areas  of  California.  The  seasons 
are  generally  marked  by  differences  in  temperature  rather  than  substantial  differences  in 
rainfall.  Average  monthly  temperatures  at  Eagle  Mountain  range  from  about  54°F  in 
January  to  94°F  in  July.  The  average  monthly  high  temperature  ranges  from  over  65°F 
in  January  to  about  105°F  in  July,  while  the  main  monthly  low  temperature  ranges 
from  about  45°F  in  January  to  about  83°F  in  July.  Average  annual  precipitation  for  the 
Project  Site  totals  about  3.8  inches. 

Wind  patterns  in  the  area  of  the  site  can  be  seen  in  Figure  1-2  which  is  a  wind  rose  for 
the  on-site  weather  station.  Westerly  winds  predominate  at  the  Project  Site.  Winds  are 
typically  persistent;  about  9  percent  of  the  winds  are  from  due  west,  and  almost  22 
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Figure  1-1 
Map  of  Region 


Figure  1-2 
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percent  come  from  the  west-southwest  through  west-northwest.  On  the  average, 
20-30  frontal  systems  move  into  the  northern  part  of  the  basin  each  winter.  Most  of 
the  precipitation  received  in  the  SEDAB  is  associated  with  this  winter  frontal  activity. 
The  relative  humidity  in  summer  is  very  low,  averaging  30%  to  50%  in  early  morning 
and  10%  to  20%  during  late  afternoon.   During  the  hottest  part  of  the  day,  humidities 
below  10%  are  common.  Since  the  Joshua  Tree  National  Park  is  located  in  the  SEDAB 
to  the  north,  west  and  southwest  of  the  Project  Site,  the  climate  and  meteorological 
conditions  are  the  same. 

1.2.3  Air  Quality  Trends 


Ozone  is  a  problematic  air  contaminant  in  the  SEDAB.  A  significant  portion  of  the 
ozone  (and  ozone  precursors)  in  the  basin  is  transported  from  the  heavily  populated 
South  Coast  Air  Basin  (SCAB)  to  the  west.  Maximum  ozone  concentrations  in  both  the 
SCAB  and  the  SEDAB  usually  are  recorded  in  the  summer  months.  In  the  SEDAB, 
maximum  ozone  concentrations  historically  have  been  measured  at  the  Banning 
monitoring  station  (in  San  Gorgonio  Pass)  and  Hesperia  monitoring  station  (near  Cajon 
Pass).  Both  of  these  station  are  close  to  the  SEDAB  boundary  with  the  SCAB,  where 
readings  would  be  expected  to  be  higher  than  in  other  areas  in  the  SEDAB.  Table  1-1 
shows  the  California  and  federal  air  quality  standards  for  ozone  and  the  maximum 
levels  recorded  in  the  SEDAB  in  the  period  1984-1994. 
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Table  1-1 
Ozone  Levels  in  the  Southeast  Desert  Air  Basin 

1984-1994 
(parts  per  million  -  ppm) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour  Average 

0.25 

0.29 

0.26 

0.22 

0.27 

0.23 

0.27 

0.24 

0.23 

0.21 

0.20 

Highest  On-Site  1-Hour 

Average 

0.121 

Number  of  Days  Exceeding 

State  Standard 
(0.09  ppm.  1-hour) 

159 

159 

161 

166 

188 

176 

149 

149 

167 

165 

167 

Federal  Standard 
{0.12£pm,  1-hour) 

92 

111 

115 

101 

124 

111 

89 

81 

85 

88 

88 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 

1.   Highest  ozone  concentration  measured  at  Eagle  Mountain  between  March  1990  and  April  1991. 


The  SEDAB  is  classified  as  a  severe  nonattainment  area  for  ozone  under  the  state 
standards.  Under  the  federal  standards,  Victorville  is  a  severe- 17  nonattainment  area 
and  all  other  areas  are  classified  as  attainment/unclassified  for  the  federal  ozone 
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standards.   The  Project  Site  is  located  in  an  area  classified  as  attainment/unclassified 
for  the  federal  ozone  standards. 

Ozone  is  also  a  problematic  air  contaminant  in  the  Joshua  Tree  National  Park  (JTNP). 
Table  1-2  shows  the  California  and  federal  air  quality  standards  for  ozone  and  the 
maximum  levels  recorded  in  the  JTNP  in  the  period  from  1985-1994. 


Table  1-2 
Ozone  Levels  in  the  Joshua  Tree  National  Park  and  Project  Site 

1985-1994 
(parts  per  million  -  ppm) 

1985 

1986 

198 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour  Average 
JTNP  -  Lost  Horse1 
JTNP  -  Black  Rock1 
Project  Site2 

0.14 

0.16 

0.14 

0.14 

0.14 

0.13 

0.13 

0.14 

0.14 

0.17 

0.12 

Number  of  Days  Exceeding 

State  Standard 
(0.09  ppm,  1-hour) 
JTNP  -  Lost  Horse1 
JTNP  -  Black  Rock1 
Project  Site2 

19 

39 

55 

36 

41 

29 

53 

55 

21 

77 

17 

Federal  Standard 
(0.12  ppm,  1-hour) 
JTNP  -  Lost  Horse1 
JTNP  -  Black  Rock1 
Project  Site2 

3 

3 

0 

9 

4 

1 

7 

9 

1 

20 

0 

Footnotes  (Table  1-2): 

1.  Data  source,  EPA  Aerometric  Information  Retrieval  System  (AIRS).  For  period  from  1985  to  1993,  data  collected  at  Lost 
Horse  monitoring  site.   For  1994,  data  collected  at  Black  Rock  monitoring  site. 

2.  From  data  collected  at  Project  Site  between  March  1990  and  April  1991. 


As  shown  in  the  table,  the  ambient  data  collected  within  the  JTNP  show  violations  of 
the  state  and  federal  ozone  standards.  Table  1-2  also  shows  the  highest  ambient  ozone 
concentration  measured  during  monitoring  at  the  Project  Site  that  occurred  between 
April  1990  and  March  1991. 

Table  1-3  shows  the  air  quality  standards  for  N02,  plus  the  maximum  levels  recorded 
in  the  SEDAB  in  the  period  1984-1994. 
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Table  1-3 

Nitrogen  Dioxide  Levels  in  the  Southeast  Desert  Air  Basin 

(Worst  Case) 

1984-1994 
(parts  per  million  -  ppm) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour  Average 

0.16 

0.14 

0.15 

0.13 

0.11 

0.12 

0.19 

0.25 

0.24 

0.36 

0.23 

Highest  On-Site  1-Hour 
Average 

0.041 

Annual  Average 

0.017 

0.018 

0.015 

0.017 

0.016 

0.019 

0.020 

0.020 

0.018 

0.016 

0.021 

On-Site  Annual  Average 

0.0032 

Number  of  Days  Exceeding 
State  Std  (0.25  ppm,  1-hr 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

Exceeds  the  Federal 

Standard? 

(0.053  Ann.  Avg.) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 

1.  Highest  N02  concentration  measured  at  Eagle  Mountain  between  March  1990  and  April  1991. 

2.  Annual  average  N02  concentration  measured  at  Eagle  Mountain  between  March  1990  and  April  1991. 


The  data  show  that  N02  concentrations  have  been  below  the  1993  federal  standards  for 
several  years.  Table  1-3  also  shows  the  highest  one-hour  ambient  N02  concentration 
and  the  annual  average  concentration  measured  during  on-site  monitoring  that  occurred 
between  April  1990  and  March  1991  at  the  Project  Site.  While  there  was  an  increase 
in  N02  concentrations  between  1990  and  1993,  the  increase  occurred  at  the  northern 
boundary  of  San  Bernardino  County  near  Trona,  suggesting  that  the  readings  may  be 
due  to  pollutant  transport  from  the  San  Joaquin  Valley  through  the  Tehachapi  Pass  or 
from  the  SCAB  through  the  Soledad  Canyon  and  Cajon  Pass.  The  N02  readings  at 
Palm  Springs  and  Twenty-Nine  Palms,  which  are  west  and  northwest  of  the  Project 
Site,  are  less  than  one-half  of  the  state  N02  standard.  Although  no  ambient  N02 
monitoring  data  are  available  for  JTNP,  it  is  expected  that  the  levels  would  be  between 
the  worst-case  levels  shown  for  the  SEDAB  and  those  measured  at  the  Project  Site. 

The  state  standard  for  fine  particulate  matter  (PM10)  has  been  exceeded  about  50  days 
per  year  and  the  federal  standard  has  been  exceeded  fewer  than  10  days  per  year  in  the 
SEDAB.  Table  1-4  shows  the  California  and  federal  air  quality  standards  for  fine 
particulate,  as  well  as  the  maximum  and  second-highest  levels  recorded  in  the  SEDAB 
during  the  period  1984-1994.  The  SEDAB  is  considered  a  serious  nonattainment  area 
for  the  purposes  of  the  State  PM10  standard.  The  Imperial  and  Searles  Valley  Planning 
Areas  of  the  SEDAB  are  considered  serious  PM10  nonattainment  areas. 


1-6 


Table  1-4 

Fine  Particulate  (PM10)  Levels  in  Southeast  Desert  Air  Basin 

1984-1994 
(micrograms  per  cubic  meter  -  iifjvnft 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  24-Hour  Average 

65 

496 

230 

171 

368 

712 

520 

780 

242 

175 

258 

2nd-highest  24-Hour  Average 

60 

358 

191 

163 

192 

676 

462 

534 

175 

166 

182 

On-site  Highest  24-Hour 

Average 

210.41 

Annual  Geometric  Mean  * 
(State  Standard  =  30  ng/m3) 

37.3 

59.9 

59.3 

65.2 

58.6 

66.4 

64.9 

59.8 

43.7 

47.2 

45.3 

On-site  Annual  Geometric 
Mean  * 

_ 

21. 72 

Annual  Arithmetic  Mean  * 
(Federal  Standard  =  50  fig/m3) 

39.5 

70.9 

64.1 

75.8 

66.2 

90.3 

79.3 

63.1 

47.3 

52.4 

48.7 

On-site  Annual  Arithmetic 
Mean  * 

29. 82 

Number  of  Days  Exceeding 
State  Std  (50  Mg/m3,  24-hr) 
Federal  Std  (150  jzg/m3,  24-hr) 

6 
0 

57 
6 

54 

2 

56 
3 

56 

2 

63 
9 

64 

7 

58 

7 

43 
2 

47 
3 

65 

4 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 

*  No  basinwide  summary  available.  The  annual  mean  for  each  year  is  based  on  the  station  with  the  highest  annual  mean  in  the 

basin. 

1.  Highest  24-hour  PMI0  concentration  measured  at  Eagle  Mountain  between  March  1990  and  April  1991. 

2.  Annual  average  PM10  concentration  measured  at  Eagle  Mountain  between  March  1990  and  April  1991. 


Also  shown  in  Table  1-4  are  the  highest  24-hour  and  the  annual  average  PM10 
concentrations  measured  on-site  during  monitoring  that  occurred  between  April  1990 
and  March  1991  at  the  Project  Site.  Again,  because  no  monitoring  data  has  been 
collected  in  the  JTNP,  levels  for  the  JTNP  are  expected  to  be  between  the  worst-case 
levels  shown  in  Table  1-4  for  the  SEDAB  and  those  measured  at  the  Project  Site. 

Carbon  monoxide  (CO)  and  sulfur  dioxide  levels  in  the  SEDAB  are  below  the  state  and 
federal  standard.  The  SEDAB  is  considered  an  attainment  area  for  CO  and  S02  for 
the  purpose  of  state  and  federal  air  quality  planning. 

1.2.4  Other  Air  Quality  Issues 

Other  air  quality  issues  related  to  the  Proposed  Project  that  are  of  concern  are  regional 
visibility,  acid  deposition,  toxic  air  pollutants,  and  inter-basin  pollutant  transport.  In 
addition,  concern  has  been  expressed  over  plume  visibility  impacts  from  the  Project 
flares.  These  impacts  are  addressed  in  the  Joshua  Tree  National  Park  impact  analysis. 
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Visibility  in  the  SEDAB  improves  as  you  move  from  west  to  east.  Midday  visibilities 
near  the  urbanized  western  edge  of  the  air  basin  average  15  miles,  while  in  the  remote 
desert  regions  at  the  east  end  of  the  basin,  average  visibilities  approach  70  miles.  In 
the  absence  of  large  cities  or  industrial  complexes,  the  greatest  contribution  to  visibility 
degradation  is  made  by  the  transport  of  aerosols  from  the  South  Coast  and  San  Joaquin 
Valley  Air  Basins.  Because  the  JTNP  is  located  in  the  desert  region  of  the  SEDAB, 
visibilities  are  at  the  higher  end  of  the  range.  Studies  conducted  by  Colorado  State 
University  show  that  the  best  10  percent  of  winter  Background  Visual  Ranges  (BVRs) 
in  the  JTNP  are  approximately  112  miles,  while  the  best  10  percent  of  summer  BVRs 
in  the  JTNP  are  approximately  76  miles. 

California  does  not  have  the  acid  deposition  problems  experienced  in  the  eastern  United 

States.  Although  chronically  acidified  lakes  or  streams  have  not  been  found  in 

California,  there  are  California  lake  watersheds  in  the  high  elevations  of  the  Sierra 

Nevada  that  have  low  acid-neutralizing  capacity  and  suffer  from  episodic,  rather  that 

chronic,  acidification.   In  addition,  because  of  its  limited  annual  precipitation  compared 

to  the  eastern  states,  California  experiences  less  acid  rain.  Acid  fog  is  more  common 

in  California  and  is  typically  100  times  more  acidic  than  acid  rain.  In  California,  acid 

fog  occurs  in  urban  coastal  areas  and  in  the  southern  San  Joaquin  Valley.    Dry 

deposition  of  gases  and  particles  does  occur  in  southern  California,  however,  most 

acidic  deposition,  both  wet  and  dry,  occur  in  urban  coastal  sites.  fk 

The  preponderance  of  emissions  of  toxic  air  contaminants  in  California  occurs  in  the 
SCAB  (51  %)  based  on  the  submittal  of  initial  inventories  and  risk  assessments  required 
under  state  law  (Assembly  Bill  2588,  Toxics  "Hot  Spots"  Information  and  Assessment 
Act).  Efforts  are  currently  underway  to  characterize  the  emissions  and  health  risks 
associated  with  small  business  area  sources,  such  as  gas  stations  and  dry  cleaners.   A 
large  reduction  in  air  toxics  emissions  has  already  occurred  in  California  through  the 
state's  Toxic  Air  Contaminant  Control  Program  (AB1807).  Regulations  implemented 
under  this  program  include  the  control  of  emissions  from  dry  cleaners,  cooling  towers, 
chrome  plating  operations,  ethylene  oxide  sterilizers  and  gasoline  service  stations. 

There  is  substantial  pollutant  transport  from  the  SCAB  to  the  SEDAB.  The  three  major 
transport  corridors  between  the  two  basins  are  the  Soledad  Canyon,  Cajon  Pass  and  the 
San  Gorgonio  Pass.  Figure  1-3  illustrates  these  three  pathways.  The  San  Gorgonio 
Pass  connects  the  Los  Angeles  Basin  to  the  Colorado  (Low)  Desert.  The  wind  through 
the  pass  is  a  constant  current  of  air  sweeping  from  the  west  to  east.  Based  on  tracer 
trajectory  studies,  the  northwest  part  of  the  SCAB  feeds  into  the  Soledad  Canyon  while 
the  southern  part  of  the  SCAB  feeds  into  the  Cajon  Pass.   Several  Air  Resources  Board 
studies  have  also  shown  that  transport  occurs  from  the  San  Joaquin  Valley  to  the 
SEDAB  and  that  pollutant  transport  occurs  from  Mexico  into  the  SEDAB. 
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Figure  1-3 

Interbasin  Transport  Between  South  Coast  and  Southeast  Desert  Air  Basins 
(Soledad  Canyon  3,300  ft;  Cajon  Pass  4,200  ft;  San  Gorgonio  Pass  2,300  ft) 


SCAQMD,  AQMP  for  the  Coachella  Valley  -  San  Jacinto  Planning  Area.  Sept.  1994,  Appendix  I-B. 
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1.2.5  Regulatory  Setting 

There  are  three  basic  levels  of  government  that  have  adopted  regulations  that  limit 
stationary  source  emissions.  The  Environmental  Protection  Agency  is  responsible  for 
enforcing,  on  a  national  basis,  the  requirements  of  many  of  the  country's  environmental 
and  hazardous  waste  laws.  The  EPA's  activities,  by  way  of  the  California  air  pollution 
control  program,  focus  principally  on  reviewing  California's  submittal  for  the  State 
Implementation  Plan  (SIP).   The  California  Air  Resources  Board  (ARB)  is  the  state  air 
pollution  control  agency.  Among  ARB's  responsibilities  are  the  adoption  of  the  state's 
ambient  air  quality  standards;  development,  adoption,  implementation,  and 
enforcement  of  the  state's  motor  vehicle  pollution  control  program;  review  of  the 
operations  of  local  air  pollution  control  districts  and  review  and  coordination  of  the 
preparation  of  the  SIP  for  achievement  of  the  federal  ambient  air  quality  standards. 
Under  state  law,  local  county,  regional  and  unified  air  pollution  control  districts  have 
primary  authority  over  nonvehicular  sources  as  well  as  transportation  and  other  regional 
planning  activities.  Each  level  of  government  has  adopted  specific  regulations  that 
limit  stationary  source  emissions  and  many  of  these  regulations  may  be  applicable  to 
the  Eagle  Mountain  Landfill  and  Recycling  Center. 

One  of  the  primary  federal  regulations  applicable  to  the  Proposed  Project  is  the 

Prevention  of  Significant  Deterioration  Program  (PSD).   This  program  allows  new  A 

sources  to  be  constructed  or  existing  sources  to  be  modified  while  preserving  the 

existing  ambient  air  quality  levels,  protecting  public  health  and  welfare,  and  protecting 

Class  I  areas  (e.g.,  national  parks  and  wilderness  areas).  The  PSD  requirements  apply 

on  a  pollutant-specific  basis  to  any  project  which  is  a  new  major  stationary  source  or 

major  modification  to  an  existing  stationary  source.  This  determination  is  made  based 

on  evaluating  the  emissions  changes  associated  with  the  Proposed  Project  in  addition  to 

all  other  emissions  changes  at  the  same  location  over  the  last  five  years.  The  principal 

requirements  are  that  emissions  must  be  controlled  using  the  Best  Available  Control 

Technology  (BACT);  air  quality  impacts  in  combination  with  other  increment 

consuming  sources  must  not  exceed  maximum  allowable  incremental  increases  for 

NOx,  S02,  PM10,  and  CO;  air  quality  impacts  of  all  sources  in  the  area  plus  ambient 

pollutant  background  levels  cannot  exceed  the  National  Ambient  Air  Quality  Standards; 

pre-and/or  post-monitoring  may  be  required;  and  the  air  quality  impacts  on  soils, 

vegetation,  and  nearby  PSD  Class  I  areas  must  be  evaluated.  The  Proposed  Project  is 

within  a  Class  n  area,  and  is  approximately  1.5  miles  from  the  Joshua  Tree  National 

Park,  a  designated  Class  I  area.   At  this  point  in  time,  the  EPA  administers  this 

program. 

The  EPA  also  requires  a  comprehensive  operating  permit  program  for  major  stationary 
sources.  Under  this  program,  a  single  permit  that  includes  a  listing  of  all  the  stationary 
sources,  applicable  regulations,  and  requirements  is  required.   The  South  Coast  Air  A 

Quality  Management  District  (SCAQMD)  is  the  local  district  responsible  for  regulation  ^ 

of  sources  in  the  Proposed  Project  area  and  is  expected  to  receive  EPA  approval  for 
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enforcement  of  the  federal  operating  permit  program.  The  SCAQMD  has  also 
requested  approval  for  administering  another  federal  program  under  Tide  HE  of  the 
federal  Clean  Air  Act  referred  to  as  the  Hazardous  Air  Pollutants  program.  This  Title 
requires  regulation  of  hazardous  air  pollutants  from  area  source  and  industrial 
categories  rather  than  concentrating  on  individual  pollutants.  Two  other  federal 
programs,  the  New  Source  Performance  Standards  and  the  National  Emissions 
Standards  for  Hazardous  Air  Pollutants,  have  been  delegated  to  the  SCAQMD. 

Among  the  major  regulatory  requirements  of  the  SCAQMD  is  the  New  Source  Review 
(NSR)  requirements  for  pre-construction  review.  This  regulation  requires  all  new  or 
modified  sources  of  air  pollution  to  apply  BACT,  requires  emissions  offsets  for  sources 
with  emissions  above  4  tons  per  year  of  Volatile  Organic  Compounds  (VOC),  NOx, 
S02  and  PM10.  For  sources  of  carbon  monoxide,  offsets  are  required  above  29  tons 
per  year.  Furthermore,  an  air  quality  impact  analysis  of  NOx,  CO  and  PM10  is 
required  for  sources  above  specified  threshold  levels.  In  addition  to  these 
requirements,  the  SCAQMD  has  specific  prohibitory  emission  levels  for  specific 
operations  and  pollutants.  The  more  significant  requirements  include  the  limitation  of 
particulate  matter  from  a  source,  the  limitation  of  the  sulfur  content  of  gaseous  fuels 
used  in  stationary  equipment,  the  specification  and  application  method  used  during 
spray  coating,  the  use  of  an  approved  landfill  gas  collection  system  and  the  control  of 
gaseous  emissions  from  active  landfills. 


1.3.  Significance  Criteria 

To  evaluate  the  air  quality  impacts  associated  with  the  project  alternatives,  various  tools 
used  by  local,  state  and  federal  air  quality  agencies  to  determine  whether  a  project's  air 
quality  impacts  are  significant  have  been  identified.  The  measures  of  significance  are 
those  used  for  the  evaluation  of  industrial  sources  of  pollution.  These  measures  include 
the  threshold  levels  that  are  used  for  detennining  the  requirements  for  issuing  permits 
to  construct  or  operate,  the  limits  of  detection  or  reportability  of  ambient 
concentrations,  and  levels  that  trigger  measures  in  areas  with  severe  air  quality 
problems.  The  measures  of  significance  vary  depending  on  the  pollutant,  the  existing 
air  quality  classifications  in  and  near  the  project  area  and  the  emissions  from  the 
Proposed  Project  and  other  planned  or  existing  projects  in  the  vicinity  of  the  Proposed 
Project.  A  sample  of  the  measures  of  significance  are  shown  in  Table  1-5. 


1.4.  Project  Emissions  and  Impacts 

Emissions  from  the  Proposed  Project  will  be  associated  with  a  number  of  activities. 
These  include  both  stationary  sources,  such  as  landfill  gas  flares,  and  mobile 
equipment,  such  as  trains  hauling  waste.  Mobile  equipment  includes  train  locomotives, 
on-highway  haul  trucks,  and  off-highway  equipment.  Emissions  are  also  generated  by 
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Table  1-5 
Selected  Measures  of  Significance 

Agency 

Level 

Pollutant 

Comment 

SCAQMD 

25  tons/year 
25  tons/year 
70  tons/year 

100  tons/year 
100  tons/year 

NOx 
VOC 

PM10 
CO 

so2 

Definition  of  a  major  source 

SCAQMD 

0  lbs/day 

All 

Level  above  which  BACT  is  required 

SCAQMD 

4  tons/year 
29  tons/year 

All  Except  CO 
CO 

Level  above  which  offsets  are  required 

EPA 

4  jtg/m3  Annual 
8  /ig/m3  24-hr 

PM10 

EPA  Class  I  PSD  Increment 

EPA 

17  /tg/m3  Annual 
30  jig/m3  24-hr 

PM10 

EPA  Class  II  PSD  Increment 

ARB 

0.19  pphm 
(1-hr) 

NOx 

ARB  measured  accuracy  of  0.76  percent 
times  25  pphm  standard 

ARB 

1  pphm 
(1-hr) 

NOx 

Precision  to  which  ARB  reports 
concentrations 

short-term  construction  activities,  landfill  road  use,  mine  tailing  reclamation,  and  solid 
waste  transfer. 

1.4.1  Construction  Emissions 

Emissions  during  the  initial  construction  of  the  Proposed  Project  are  generated  by  five 
main  construction  projects.  These  five  projects  are  1)  improvement/extension  of  the 
existing  Eagle  Mountain  Road;  2)  construction  of  the  Phase  I  intermodal  rail/truck 
marshaling  yard,  including  refurbishing  existing  warehouse  and  shop  facilities; 
3)  reconstruction  of  the  existing  Eagle  Mountain  rail  line;  4)  preparation  of  the  first 
phase  of  the  landfill;  and  5)  the  Townsite  improvements. 

The  initial  construction  period  will  take  approximately  nine  months.  Each  year, 
additional  liner  systems  will  be  constructed,  which  will  require  a  time  period  of  about 
two  to  three  months.  The  maximum  emissions  will  occur  when  all  five  of  the  initial 
construction  projects  are  active  simultaneously.  Total  construction  emissions  are  shown 
in  Table  1-6. 
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Table  1-6 

Total  Construction  Emissions 

(lbs/day) 

Operations 

NOx 

CO 

PMin 

VOC 

SO, 

Construction  Equipment  Combustion  Emissions 
(excluding  equipment  directly  associated  with 
landfill  area  and  Townsite) 

1,142 

322 

58 

107 

37 

Construction  Equipment  Combustion  Emissions 
(equipment  directly  associated  with  landfill  area) 

460 

156 

20 

31 

19 

Fugitive  Dust  (excluding  operations  directly 
associated  with  landfill  area  and  Townsite) 

1,368 

Fugitive  Dust  (operations  directly  associated  with 
landfill  area) 

86 

Construction  Equipment  Combustion  Emissions  and 
Fugitive  Dust  (equipment  directly  associated  with 
Townsite  Improvements) 

1,913 

416 

136 

130 

0 

Total 

3,473 

894 

1,668 

268 

80 

1.4.2  Operation  Emissions 

Solid  waste  will  be  transported  to  Eagle  Mountain  by  two  modes:  trains  and  trucks. 
Approximately  90  percent  of  the  waste  will  be  transported  by  train,  primarily  from  the 
Los  Angeles  area,  although  waste  will  also  be  transported  by  train  from  parts  of 
Ventura,  Santa  Barbara,  and  San  Diego  Counties.  The  remainder  of  waste  will  be 
hauled  from  areas  within  Riverside  County  by  truck.  Both  transportation  modes  will 
produce  exhaust  emissions  from  the  combustion  of  Diesel  fuel. 

Based  on  a  maximum  expected  daily  waste  haul  rate  of  18,000  tons,  the  Proposed 
Project  includes  5  to  6  train  round-trip  deliveries  per  day  depending  on  the  amount  of 
waste  hauled  per  train.  An  estimated  2,000  tons  per  day  of  waste  will  be  transported  to 
the  Project  Site  by  on-highway  haul  trucks.  This  will  result  in  up  to  100  truck  round- 
trips  to  the  Project  Site  per  day  with  20  ton  loads. 

On-site  material  handling  emissions  will  be  generated  from  heavy  equipment,  the  fleet 
of  hostling  vehicles  which  will  haul  containers  from  the  intermodal  rail/truck 
marshaling  yards  to  the  landfill  face,  the  other  general  activities  associated  with  the 
operation  of  the  landfill  such  as  overhead  cranes,  crawler  tractors  spreading  the  dumped 
waste  to  shape  the  fill,  and  compactors  that  roll  over  the  graded  surface  to  develop  the 
desired  volume  reduction  of  deposited  material.  Although  liner  construction  activities 
are  associated  with  the  initial  construction  of  the  Proposed  Project,  liner  construction 
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will  occur  periodically  during  the  development  of  the  landfill.  Therefore,  emissions 
from  this  activity  are  also  included  in  the  emissions  associated  with  the  day-to-day 
operation  of  the  facility.   Other  activities  that  will  generate  emissions  include  exhaust 
emissions  from  loaders,  dump  trucks,  and  bulldozers,  compactors  used  at  the  final 
cover  construction  area  and  working  face  of  the  landfill  to  spread  and  compact  the 
cover  material,  vehicles  used  on-site  to  maintain  roadways  used  to  transport  liner, 
waste  and  cover  material,  water  trucks  used  to  water-flush  paved  roads  and  unpaved 
roadway  surfaces  during  landfill  operations  to  mitigate  fugitive  dust  emissions  and 
enhance  compaction  of  surface  material.  Finally,  the  Project  will  also  include  support 
operations  such  as  a  maintenance  paint  shop,  locomotive  sand  silo,  emergency 
generators,  and  fuel  storage  and  dispensing  operations. 

Landfill  gas  will  be  formed  over  time  as  waste  decomposes.  In  the  absence  of  oxygen, 
hydrocarbon  wastes  will  break  down  to  form  predominantly  carbon  dioxide  and 
methane.  Trace  quantities  of  toxic  gases  will  also  be  formed  by  these  processes. 
Stringent  design  and  monitoring  requirements  of  the  SCAQMD  municipal  solid  waste 
landfill  regulations  require  that  the  landfill  gas  collection  system  capture  at  least 
90  percent  of  the  gas  generated.  Captured  landfill  gas  will  be  piped  to  a  combustion 
system  for  incineration.  To  account  for  the  worst-case  combustion  emissions,  it  was 
assumed  that  100  percent  of  the  landfill  gas  generated  is  piped  to  the  combustion 
system  and  that  10  percent  of  the  gas  escapes  into  the  atmosphere.  The  gas  combustion 
system  will  initially  use  flares  to  burn  the  methane  and  other  gases.  As  the  gas 
generation  rate  of  landfill  gases  increases  with  the  increasing  age  of  deposited  waste, 
alternative  energy  recovery  systems  such  as  a  gas  turbine  power  plant  or  landfill  gas 
processing  plant  may  be  substituted  for  the  flares. 

The  total  project  emissions  are  shown  in  Table  1-7.    Also  shown  in  Table  1-7  are 
emissions  generated  from  activity  associated  with  workers  commuting  to  and  from  the 
Project  Site  and  commercial  development  at  the  Eagle  Mountain  Townsite.  Overall, 
the  emissions  shown  in  Table  1-8  take  into  account  the  emission  controls  that  the 
Project  must  incorporate  in  order  to  comply  with  the  SCAQMD  and  the  EPA  emission 
standards. 

1.4.3  Project  Impacts 

An  analysis  was  performed  of  the  impacts  of  the  Project  on  ambient  concentrations  of 
pollutants.  This  analysis  was  performed  for  the  area  surrounding  the  landfill  site.  A 
separate  analysis  of  the  ambient  impacts  on  the  Joshua  Tree  National  Park  was  also 
performed.  In  addition,  an  analysis  of  ambient  air  quality  impacts  was  performed  for  a 
typical  rail  crossing  impacted  by  the  Project.  Table  1-8  presents  the  results  of  the  air 
quality  modeling  analysis. 
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Table  1-8 

Eagle  Mountain  Landfill  and  Recycling  Center 

Proposed  Project  Without  Mitigation 

Ambient  Air  Quality  Impacts 

Pollutant/ 

Averaging 

Time 

California 
Standards 

National 
Standards 

EPA 

Class  II 

Increments 

Oxg/m3) 

Modeled 
Ambient 

Impact 
(Mg/m3) 

Ambient 

Background 

Levels1 

(Mg/m3) 

Combined 
Levels 
Oxg/m3) 

N02 
1-hour 
Annual 

470 

100 

25 

323 
22 

75 
6 

398 
28 

so2 

1-hour 
3-hour 
24-hour 
Annual 

655 
105 

1300 

365 

80 

512 
91 
20 

38 
36 

12 
2 

213 

34 
11 

251 

46 
13 

CO 

1-hour 
8-hour 

23,000 
10,000 

40,000 
10,000 

. 

1,761 
655 

10,354 
4,304 

12,115 
4,959 

PM10 
24-hour 
Annual 

50 
30 

150 
50 

30 

17 

382 
6 

210 

22 

248 
28 

Footnote: 

1        For  N02,  CO,  and  PM10,  maximum  levels  monitored  at  the  Project  Site.  Because  ambient  S02  levels 

were  not  measured  at  the  Project  Site,  background  S02  levels  are  the  maximum  monitored  within  the 

SEDAB. 

The  maximum  allowable  Class  II PM10  increment  may  be  exceeded  during  one  24-hour  period  at  any 

one  location.   For  the  mitigated  project,  the  Class  II  increment  was  not  exceeded  more  than  once  at 

any  location. 


The  analysis  was  performed  with  a  high  degree  of  conservatism.   Consequently,  actual 
Project  impacts  would  be  expected  to  be  significantly  lower  than  those  shown.  The 
data  indicate  that  the  Project's  unmitigated  impacts,  which  are  below  the  ambient  air 
quality  standards  (AAQS),  would  represent  the  following  fractions  of.  the  most  stringent 
AAQS  for  each  pollutant: 


Carbon  Monoxide  8% 

Nitrogen  Dioxide  69% 

Sulfur  Dioxide  11% 

Fine  Particulates  (PM10)  76% 
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The  data  indicate  that,  in  the  absence  of  mitigation  measures,  the  Proposed  Project  is 
not  expected  to  result  in  a  violation  of  the  state  or  national  standards  for  N02,  S02  and 
CO,  even  in  combination  with  background  ambient  levels  measured  at  the  Project  Site. 
For  PM10,  Project  impacts  alone  are  not  expected  to  exceed  the  state  or  national 
standards.  However,  the  state  and  national  24-hour  average  PM10  standards  are 
exceeded  in  the  absence  of  the  Project.  The  Project's  impacts  exacerbate  violations  of 
the  PM10  standard.  The  data  from  the  analysis  for  the  rail  crossing  shown  only  a  minor 
impact  for  carbon  monoxide  during  train  crossings.  The  NOx  impacts  show  that  there 
could  be  a  short-term  concentration  of  129  [ig/m3  (27%  of  the  1-hour  standard)  which 
could  be  reached  near  the  intersection,  assuming  worst-case  weather  conditions. 


1.4.4    Impacts  at  Joshua  Tree  National  Park 

Table  1-9  shows  the  impacts  of  the  Proposed  Project  on  the  Joshua  Tree  National  Park. 

1.4.4.1  Regional  Haze 

The  Proposed  Project's  impact  on  regional  haze  is  characterized  by  a  deciview  (dv) 
scale  similar  to  the  decibel  index  for  sound.  A  one  dv  change  is  considered  to  be  the 
threshold  for  regulatory  concern  about  haze  impacts.  A  one  dv  change  represents  about 
a  10%  change  in  extinction  coefficient,  which  is  a  small,  but  perceptible  scenic  change. 
The  maximum  calculated  change  is  0.40  dv  at  50  km  using  winter  assumptions.  The 
results  show  that  the  maximum  regional  haze  impact  for  the  Proposed  Project  is  well 
below  the  threshold  of  1.0  dv. 

1.4.4.2.  Acid  Deposition 

Because  acid  deposition  contains  a  variety  of  chemical  components  and  is  deposited  in 
multiple  forms  (e.g.,  rain,  snow,  fog,  and  as  dry  particles),  it  is  difficult  to  determine 
an  acceptable  level  or  standard.  Minnesota  is  the  only  state  that  has  set  an  acidic 
deposition  standard  to  protect  sensitive  aquatic  and  terrestrial  ecosystems.  The  standard 
limits  the  amount  of  wet-deposited  sulfate  (S042")  deposition  to  an  annual  total  of 
11  kg/hectare,  which  would  allow  only  tolerable  amounts  of  acidity  to  be  deposited  in 
the  most  sensitive  lakes  in  the  state.  The  maximum  annual  S02  deposition  rates  for  the 
Proposed  Project  are  0.45  kg/hectare  for  the  project  without  mitigation  and 
0.41  kg/hectare  for  the  project  with  mitigation  (0.68  and  0.62  kg/hectare  sulfate, 
respectively,  when  adjusted  for  molecular  weight).  This  level  is  significantly  lower 
than  the  level  set  by  the  state  of  Minnesota.  Because  the  actual  project  impacts  would 
be  expected  to  be  significantly  lower  than  those  calculated,  the  acid  deposition  impact 
from  S02  is  not  considered  to  be  significant. 
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Table  1-9 
Eagle  Mountain  Landfill  and  Recycling  Center 
Project  Impacts  on  Joshua  Tree  National  Park 

Analysis 

Significance 
Criteria 

Worst-Case  Project  Impacts 

Unmitigated 
Project 

Mitigated 
Project 

Mitigated  Reduced 
Vol.  Alternative 

Regional  Haze  @  50  km 

1.0  dv 

0.40 

0.40 

N/A2 

Acid  Deposition 

11.0  kg/ha/yr  Sulfate 
15.0  kg/ha/yr  Nitrate 

0.68 

15.5 

0.62 
8.2 

N/A2 
N/A2 

Prevention  of  Significant 
Deterioration- 
Class  I  area 

8  /xg/m3  (24-hr)  PM10 

4  iig/m3  (Ann)  PM10 
25  /ig/m3(3-hr)  S02 

5  iig/m3  (24-hr)  S02 
2  /ig/m3  (Ann)  S02 

2.5  /xg/m3  (Ann)  N02 

9 

1 
9 
3 
0 

2 

8 

1    - 

9 

3 

0 

1 

6 

1 
7 
2 
0 
1 

Visibility 

Max  Delta-E3 
(2.0-4.0) 

Max=6.7 
0.34%  of  yr>4.0 
1.02%  of  yr>2.0 

Max=3.9 
0.00%  of  yr>4.0 
0.45%  of  yr>2.0 

Max=3.2 
0.00%  of  yr>4.0 
0.33%  of  yr>2.0 

Contrast 

Max  Contrast 
(0.05-0. 10)3 

Max=0.158 
0.14%  of  yr>0.10 
0.66%  of  yr<0.05 

Max=0.100 
0.00%  of  yr>0.10 
0.33%  of  yr>0.05 

Max=0.082 
0.00%  of  yr>0.10 
0.14%  of  yr>0.05 

Vegetation 

NOx 

so2 

not  significant 
not  significant 

not  significant 
not  significant 

N/A2 
N/A2 

1  Definition  of  Criteria: 

Regional  Haze  (dv)  -  Deciviews,  a  visual  index  to  characterize  visibility  through  uniform  hazes 
Acid  Deposition  (kg/ha/yr)-Annual  amount  of  pollutant  (weight  in  kg)  deposited  in  area  (hectare =2.471  acres) 
Prevention  of  Significant  Deterioration  (jxg/m3)-Measure  of  ambient  air  quality  (concentration  in  atmosphere) 
Visibility  (Delta-E)-Indicator  of  plume  perceptibility  and  atmospheric  discoloration. 

2  N/A-hnpacts  from  the  mitigated  reduced  volume  alternative  would  be  below  those  shown  for  the  mitigated 
project. 

3  %  of  yr-Represents  the  amount  of  time  that  Delta-E  or  contrast  exceeds  specified  level  for  worst-impacted 
observer. 

To  determine  significance  criteria  for  nitric  acid  deposition,  estimates  for  a  critical  load 
in  the  of  range  5  -  45  kg  N/hectare/year  were  used  with  a  value  of  15  kg 
N/hectare/year  being  typical.  The  maximum  loads  calculated  for  JTNP  are  70.5  kg 
HN03/hectare/year  for  the  Proposed  Project,  or  37.2  kg  HN03/hectare/year  for  the 
Mitigated  Project  (15.5  and  8.2  kg  N/hectare/year,  respectively,  when  corrected  for 
molecular  weight).  As  pointed  out  in  the  attached  Air  Quality  Appendix,  however, 
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the  concatenation  of  several  very  conservative  assumptions  in  the  Level- 1  analysis  leads 
to  a  gross  over-estimate  of  the  amount  of  deposition,  perhaps  by  as  much  as  an  order  of 
magnitude  or  more.  If  the  Level- 1  deposition  results  are  reduced  by  an  order  of 
magnitude  in  order  to  correct  for  the  conservatism  in  Level-1  assumptions,  Project 
impacts  (1.6  and  0.8  kg  N/hectare/year,  respectively,  for  the  Project  without  and  with 
mitigation)  are  significantly  lower  than  critical  nitrogen  loads  established  for  a  variety 
of  sensitive,  but  generally  much  wetter,  watersheds  elsewhere  in  the  world. 


1.4.4.3  Vegetation 

Ozone  probably  causes  more  plant  damage  in  the  U.S.  than  any  other  pollutant.  In 
three  of  the  SCAB'S  forest  areas,  San  Bernardino,  Angeles  and  the  Santa  Monica 
Mountains,  actual  damage  to  vegetation  has  been  attributed  to  ozone  and  combinations 
of  ozone  and  sulfur  dioxide.   Ozone  exceedances  in  the  SCAB  are  a  regional  problem 
and  are  considered  the  primary  cause  of  the  ozone  accedences  downwind  or  in  eastern 
parts  of  the  SCAB  and  the  Southeast  Desert  Air  Basin  due  to  transport.   Ozone 
increases  caused  by  the  Project  itself  are  not  considered  to  be  significant  and  will  not 
contribute  significantly  to  this  regional  transport  problem. 

According  to  an  Air  Resources  Board  report,*  there  are  only  a  few  studies  that  provide 
information  on  one-hour  exposures  to  ambient  N02  at  0.25  ppm.  A  decline  in  plant 
productivity  can  be  detected  for  exposure  for  a  day  or  longer  to  N02  in  the  range  of 
0.02  to  0. 1  ppm  for  the  most  sensitive  species.  It  does  not  appear  that  the  species 
found  in  the  Project  area  or  in  the  JTNP  are  the  most  sensitive  to  this  pollutant.  In 
addition,  emissions  from  the  Proposed  Project  will  result  in  ambient  NOx  levels  far 
below  the  threshold  level  for  damage  identified  by  Wark  and  Warner  (2.5  ppm  or  4700 
pig/m3  for  a  four-hour  exposure).  Therefore,  no  detrimental  effects  from  N02  are 
expected. 

Sulfur  dioxide  pollution  is  also  a  potential  concern  in  the  area,  as  S02  may  damage  the 
leaves  of  some  plants  exposed  to  sufficiently  high  concentrations  and  dosage.  A 
threshold  does  exist  because  plants  exposed  to  only  low  concentrations  are  able  to  take 
in  small  amounts  of  S02  through  the  stomata  and  dispose  of  it  without  damage. 
Concentrations  above  the  threshold  for  a  particular  plant  cause  deterioration  of  the 
internal  cells  and  leaf  discoloration.  Studies  conducted  also  found  that  the  "main 
detriment  of  growth  effects  was  average,  not  peak  S02  concentrations."  Wark  and 
Werner  suggest  a  threshold  value  of  0.3  ppm  (785  jig/m3)  sustained  exposure  for  eight 
hours,  and  indicate  that  concentrations  of  0.3  to  0.5  ppm  for  several  days  can  lead  to 
chronic  injury  to  sensitive  plants.  Concentrations  in  the  Southeast  Desert  Air  Basin  are 
significantly  below  the  thresholds  identified  for  desert  species.  The  emissions  of  S02 


California  Air  Resources  Board,  Research  Division,  The  Atmospheric  Acidity  Protection  Program:  Annual 
Report  to  the  Governor  and  the  Legislature,  1991. 
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from  the  Proposed  Project  will  not  add  significantly  to  these  concentrations  and 
therefore  no  adverse  impacts  will  result  from  the  Proposed  Project. 

1.4.4.4.  Visibility 

Regional  visibility  is  affected  by  emissions  of  hydrocarbons,  oxides  of  nitrogen,  sulfur 
dioxide  and  particulate  matter.  A  detailed  analysis  of  the  Proposed  Project's  impacts 
on  regional  visibility  is  included  in  Attachment  E.  The  measurement  of  visibility  used 
is  Delta-E  and  a  contrast  value.  The  EPA  suggests  the  range  of  Delta-E  between  1  and 
4  (Delta-E  of  2.0  roughly  corresponds  to  a  contrast  value  of  0.05)  as  the  approximate 
threshold  of  plume  perceptibility. 

The  results  of  the  modeling  analysis  for  the  Proposed  Project  without  mitigation  shows 
that  the  maximum  number  of  observations  above  a  Delta-E  of  4.0  was  30  and  above  a 
contrast  of  0. 10  was  12  for  the  worst  impacted  observer.  These  values  represent  a 
maximum  of  potential  observable  conditions  for  only  0.34  percent  and  0.14  percent  for 
Delta-E  and  contrast,  respectively,  of  the  total  hours  per  year.  The  maximum  number 
of  observations  with  a  Delta-E  over  2.0  was  89  for  the  worst  impacted  observer.  This 
represents  a  maximum  potential  observable  condition  for  only  1  percent  of  the  total 
hours  per  year.  The  maximum  number  of  observations  with  a  contrast  value  greater 
than  0.05  was  58  for  the  worst  impacted  observer.  This  represents  less  than  1  percent 
of  the  total  hours  per  year. 

The  results  of  the  modeling  analysis  for  the  Proposed  Project  with  mitigation  show  that 
there  were  no  observations  above  a  Delta-E  of  4.0  or  contrast  value  of  0. 10.  For  the 
mitigated  project,  the  maximum  number  of  observations  with  a  Delta-E  over  2.0  was 
39  for  the  worst  impacted  observer.  This  represents  a  maximum  of  potential 
observable  conditions  for  only  0.45  percent  of  the  total  hours  per  year.  The  maximum 
number  of  observations  with  a  contrast  value  greater  than  0.05  was  29  for  the  worst 
impacted  observer.  This  represents  only  0.33  percent  of  the  total  hours  per  year. 

The  proposed  project,  including  the  gas  flares,  would  not  create  a  noticeable  change  or 
impact  in  regional  visibility  or  haze  to  the  casual  observer  from  locations  at  the  closest 
boundaries  of  JTNP  to  the  Project  Site.  This  is  based  upon  the  results  of  the  visibility 
modeling  which  indicate  no  readings  above  the  threshold  of  AE  of  4.0  or  contrast  value 
of  0. 10  for  the  mitigated  project.  The  proposed  project  at  full  operation  with 
mitigation  would  create  a  slight  discoloration  in  regional  visibility  for  the  most  sensitive 
observer  less  than  0.5  %  of  the  time  within  four  miles  of  the  Project  Site.  This  impact 
is  considered  insignificant  because:  1)  the  sensitive  observer  would  need  to  be  in  an 
area  of  the  Park  where  there  are  no  existing  trails  or  campsites;  2)  the  observer  would 
have  to  be  at  this  location  for  some  part  of  the  39  hours  per  year  (0.45%)  that  this 
condition  might  occur;  and  3)  the  background  visual  range  would  have  to  be  at  the  ten 
percentile  value  or  better  during  these  39  hours. 
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1.4.4.5  Prevention  of  Significant  Deterioration 

Although  the  Proposed  Project  would  not  trigger  PSD  review,  an  evaluation  of  the 
impacts  show  that  the  Proposed  Project  with  mitigation  would  not  exceed  the  Class  I 
area  increments  for  any  pollutant. 

1.4.5  Consistency  with  Regulatory  Programs 

The  determination  as  to  whether  the  Proposed  Project  will  be  subject  to  Prevention  of 
Significant  Deterioration  (PSD)  review  is  based  on  its  emissions.  Based  on  review  of 
the  emissions  and  a  comparison  of  these  emissions  to  the  PSD  trigger  levels,  it  was 
determined  that  the  Project  will  not  trigger  PSD  review.  The  federal  New  Source 
Performance  Standard  for  Non-Metallic  Mineral  Processing  Plants  would  limit  the 
particulate  matter  emissions  to  the  on-site  material  processing  plants.  These  processing 
plants  will  meet  the  requirements  of  this  regulation  with  the  use  of  water  sprays  and 
dust  collectors.  The  federal  standard  for  Municipal  Solid  Waste  Landfills  would 
require  the  installation  of  a  gas  collection  system  and  a  system  for  disposing  of  the 
collected  gas.  The  Proposed  Project  will  meet  these  requirements  by  installation  of  a 
gas  collection  system  and  will  dispose  of  the  collected  gas  with  flares  and/or  an  energy 
recovery  system.  The  only  other  federal  requirement  that  must  be  met  is  that  the 
Project  must  obtain  a  Title  V  operation  permit.   Since  the  only  purpose  of  the  Tide  V 
regulation  is  to  combine  all  applicable  requirements  from  other  air  quality  regulatory 
programs  into  a  single  permit,  there  are  no  additional  emission  limits  or  control 
technology  requirements  imposed  by  this  program. 

With  regard  to  local  regulatory  requirements,  the  Proposed  Project  will  be  subject  to 
regulations  of  the  SCAQMD.  These  regulations  limit  emissions  of  various  pollutants 
from  many  sources,  including  landfill  flares  and  other  gas  combustion  devices. 
Included  in  these  regulations  are  rules  for  fugitive  dust  (Rule  403)  and  particulate 
matter  (Rule  404).  These  rules  will  apply  to  fugitive  emissions  from  haul  roads, 
excavation  areas,  and  waste  disposal  areas  and  the  concentration  of  particulate  matter 
from  fuel  burning  equipment  ( Rule  474).  These  regulations  will  apply  to  the  landfill 
gas  flares  and  emergency  generators. 

The  Project  will  also  be  subject  to  the  SCAQMD  New  Source  Review  rule  (Regulation 
XIQ).  This  rule  will  require  a  preconstruction  permit  for  the  landfill  gas  collection  and 
disposal  system,  fuel  storage  and  dispensing  operations,  maintenance  paint  shop, 
material  processing  plants,  locomotive  sand  silo,  and  emergency  generators.  Each  of 
these  operations  will  require  application  of  the  Best  Available  Control  Technology 
(BACT).  Two  general  levels  of  control  that  would  apply  to  the  Project  are  1)  the  use 
of  control  methods  that  are  technologically  feasible,  barring  a  demonstration  that  the 
methods  are  not  cost-effective,  or  2)  the  use  of  control  methods  that  have  been  achieved 
in  practice  or  are  contained  in  an  EPA-approved  State  Implementation  Plan,  regardless 
of  cost.  An  evaluation  was  made  of  the  available  technology  and  it  was  determined 
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that  the  Project  will  meet  these  requirements.   Among  the  technology  that  will  be 
employed  is  the  control  of  NOx  from  the  flares  to  a  level  of  0.06  pounds  of  NOx  per 
million  Btu,  the  use  of  low  volatile  organic  compound  coatings  for  paint  spray  booths 
and  the  use  of  vapor  control  systems  for  the  Diesel  storage  tanks. 

The  Project  will  also  comply  with  the  requirements  of  Rule  1401  (Toxics)  which  will 
require  that  a  health  risk  assessment  be  performed  for  permit  units  required  to  undergo 
new  source  review  under  Regulation  XIQ.  During  the  initial  SCAQMD  permit  review 
process  for  the  first  two  landfill  gas  flares  during  1994,  a  screening  level  risk 
assessment  was  performed  and  approved  which  indicated  that  the  two  flares  would  not 
exceed  the  Rule  1401  significance  levels. 

1.4.6  Mitigation  Measures 

Mitigation  measures  include  regulatory  actions  by  other  agencies  which  are  reasonably 
foreseeable,  or  which  have  future  effective  dates,  as  well  as  measures  which  can  be 
implemented  by  the  applicant.  Mitigation  measures  recommended  for  the  project  are 
shown  in  Table  1-10.  Mitigation  measures  are  organized  in  Table  1-10  into  two  groups 
(i.e.,  existing  requirements  and  additional  measures).  The  existing  requirements 
includes  project  mitigation  required  by  existing  regulatory  measures.  Emission 
estimates  for  the  Proposed  Project  with  and  without  mitigation  reflect  the  reductions 
associated  with  these  measures.  The  additional  measures  are  control  techniques 
proposed  for  the  project  that  go  beyond  those  measures  required  by  existing 
regulations. 

Diesel  engine  exhaust  emissions  from  railway  locomotives  will  contribute  to  the 
cumulative  environmental  impact  of  the  Project.  The  emissions  from  the  Proposed 
Project  have  been  computed  using  factors  for  current  generation  locomotives.  Future 
locomotives  will  have  lower  emissions,  but  the  exact  level  of  these  emissions  is  not 
certain  until  ongoing  regulatory  action  is  completed.  Among  the  control  technologies 
that  have  the  potential  to  reduce  locomotive  emissions,  but  are  not  practicable  or  cost 
from  landfill  gas  flares,  emergency  generators,  maintenance  paint  shop,  and  the  dust 
collector  exhausts  associated  with  material  process  plants  and  locomotive  sand  silo. 
There  are  also  rules  limiting  the  sulfur  content  of  gaseous  fuels  (Rule  431. 1)  and  NOx 
effective  for  routine  operations,  are  a  reduction  in  idling  emissions  by  shutting  down 
locomotives  whenever  they  will  not  be  needed  for  at  least  one  hour,  use  of  low-sulfur, 
low  aromatic  Diesel  fuel,  Diesel  engine  controls  such  as  retarded  injection  timing,  use 
of  electronic  fuel  injection  to  improve  engine  control  for  lower  emissions,  and 
electrification  of  railway  operations. 

Exhaust  emissions  from  Diesel  engines  used  in  landfill  and  waste-handling  equipment  at 
the  Project  Site  will  also  contribute  to  the  cumulative  environmental  impact  of  the 
Project.  Conceivable  measures  that  could  be  taken  include  operational  measures  such 
as  limiting  the  time  spent  with  the  engine  idling  by  shutting  down  equipment  when  not 


1-22 


Table  1-10 

Mitigation  Measures  Recommended 

for  Project  Approval 

Operation 

Measure 

Measures  to  meet  existing  requirements 

Trucks  Hauling  Waste 

Comply  with  all  applicable  CA  motor  vehicle  regulations 

Diesel  Fuel  Quality 

Trucks  use  Diesel  fuel  that  meets  CA  on-road  regulations 

Smoke  Enforcement 

Trucks  periodically  checked  for  excessive  smoke 

Truck  Inspection 

Periodic  checks  by  Highway  Patrol  for  excessive  smoke  and  tampering 

Landfill  Diesels 

All  Diesel-fueled  equipment  comply  with  CA  on-road  regulations 

Construction  Equipment 

Purchase  landfill  equipment  that  meets  state  and  federal  emission  controls 

Flare  Emissions 

Conduct  feasibility  study  of  recovering  energy  from  landfill  gas 

Temporary  Roads 

Apply  water  and  chemical  dust  suppressants 

Transitional  Haul  Roads 

Apply  chemical  dust  suppressants  on  base  of  compacted  crushed  rock 

Permanent  Non-Haul 
Roads 

Pave  all  on-site  roads  and  periodically  clean  with  sweepers  or  water  flush 

Excavation 

Pre-water  tailing  and  overburden  piles  prior  to  excavation 

Misc  Fugitive  Dust 

Apply  water  as  a  dust  suppressant  prior  to  clearing  material  or  other  activity 

Wind  Erosion 

Compact  and  apply  chemical  dust  suppressant  to  or  cover  construction  areas 

Offsite  Paved  Roads 

Trucks  to  pass  through  on-site  wheel-washing  station/maintain  2  ft  freeboard 

Material  Processing 

Equip  processing  plants  with  water  sprays  and/or  vent  to  dust  collectors 

Additional  measures 

Locomotive  Operations 

Shut  down  engines  when  not  needed  for  one  hour  or  more 

Railway  Locomotives 

Locomotives  use  Diesel  fuel  that  meets  CA  on-road  regulations 

Locomotive  Diesels 

New  Diesel  locomotive  engines  to  comply  with  all  state  and  federal  regulations 

Locomotive  Diesels 

remanufacture  all  existing  engines  to  comply  with  future  EPA  regulations 

Locomotive  Diesels 

Study  feasibility  of  Alternative  Fuels 

Railway  Electrification 

Study  cost/effectiveness  of  electrifying  the  Eagle  Mountain  Railway 

Landfill  Equipment 

Shut  down  equipment  if  idle  for  fifteen  minutes  or  longer 

Landfill  Diesels 

Evaluate  feasibility  of  purchasing  engines  that  meet  CA  and  EPA  standards 

Landfill  Diesels 

Purchase  low-NOx  engines  for  equipment  that  is  not  suitable  for  on-road  use 

Landfill  Equipment 

Purchase  and  operate  electric  versions  of  landfill  equipment  when  feasible 

Air  Quality  Monitoring 

Install  and  operate  fine  particulate  and  gaseous  pollutant  monitoring  system 
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in  use,  regular  preventive  maintenance  to  prevent  emission  increases  due  to  engine 
problems,  the  purchase  and  use  of  turbocharged  and  intercooled  Diesel  engines,  when  j^ 

available,  with  retarded  injection  timing  and  the  use  of  low-emitting  Diesel  engines  ^^ 

meeting  California  emission  standards  for  highway  trucks. 

If  the  landfill  gas  generation  rates  reach  levels  where  an  energy  recovery  facility 
becomes  feasible,  the  Proposed  Project  may  replace  or  supplement  the  flare  system 
with  a  gas  turbine  power  plant,  gas  treatment  compression  facility,  or  gas  treatment 
liquefication  facility.  If  and  when  this  occurs,  the  gas  turbine  would  be  equipped  with 
BACT,  which  would  include  an  SCR  unit  (or  the  equivalent)  to  control  NOx  emissions 
and  an  oxidation  catalyst  to  control  CO  and  ROG  emissions.  If  a  gas  compression 
facility  was  selected,  the  landfill  gas  captured  by  the  landfill  gas  collection  system 
would  be  piped  to  the  facility  for  cleaning  and  compression.  The  treated  compressed 
landfill  gas  could  be  used  on-site  for  alternative  fuel-fired  equipment,  with  surplus  gas 
being  piped  to  the  local  gas  utility  distribution  system. 

1.4.7  Project  Impacts  with  Mitigation 

The  impacts  on  emissions  and  air  quality  from  applying  the  mitigation  measures 
discussed  above  are  shown  in  Table  1-11.  The  data  show  that  the  mitigation  measures 
have  the  greatest  benefits  in  reducing  emissions  of  NOx  and  SOx. 

The  resultant  air  quality  impacts  are  shown  on  Table  1-12.  These  impacts  show  a  ^^ 

reduction  in  N02  and  S02  concentrations.   As  with  the  unmitigated  impacts,  the  ^r 

Project  is  expected  to  exacerbate  existing  violations  of  the  24-hour  PM10  standard.   As 
discussed  previously,  the  air  quality  impact  analysis  reflects  a  high  degree  of 
conservatism. 

1.4.8  Assessment  of  Significance 

Based  on  the  significance  criteria  discussed  in  Section  1.3,  many  of  the  emission  and 
concentration  based  significance  thresholds  are  exceeded  by  the  Proposed  Project  for  all 
the  criteria  pollutants.  Based  on  these  criteria,  the  Proposed  Project  would  be  expected 
to  have  a  significant  effect  on  air  quality.  However,  several  alternatives  to  the 
Proposed  Project  are  discussed  in  the  alternatives  section  of  the  air  quality  impacts 
analysis.  As  a  result  of  some  of  these  alternatives,  the  Proposed  Project  could  result  in 
lower  emission  levels  in  the  SCAB  for  all  pollutants  at  the  expense  of  increased  impacts 
in  desert  areas.  The  improvements  in  the  SCAB  would  result  in  less  impacts  on  air 
quality  from  the  transport  of  improved  air  quality  over  the  San  Gorgonio  Pass; 
however,  these  benefits  would  not  be  sufficient  to  outweigh  the  direct  adverse  impacts 
on  the  desert. 
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Table  1-L 

Eagle  Mountain  Landfill  an 

Proposed  Project  Wit 

Ambient  Air  Qualil 

I 

d  Recycling  Center 
h  Mitigation 
ty  Impacts 

Pollutant/ 

Averaging 

Time 

California 
Standards 

National 
Standards 

EPA 
Class  II 

Increments 
(Mg/m3) 

Modeled 

Ambient 

Impact 

(jig/m3) 

Ambient 

Background 

Levels1 

(Ug/m3) 

Combined 
Levels 

(/ig/m3) 

N02 
1-hour 
Annual 

470 

100 

25 

266 

14 

75 
6 

341 
20 

so2 

1-hour 
3-hour 
24-hour 
Annual 

655 
105 

1300 

365 

80 

512 
91 
20 

35 

34 

11 

1 

213 

34 
11 

248 

45 
12 

CO 
1-hour 
8-hour 

23,000 
10,000 

40,000 
10,000 

- 

1,761 
655 

10,354 
4,304 

12,115 
4,959 

PM10 
24-hour 
Annual 

50 

30 

150 
50 

30 

17 

352 
5 

210 
22 

245 
27 

Footnote: 

l 


For  N02,  CO,  and  PM10,  maximum  levels  monitored  at  the  Project  Site.  Because  ambient  S02  levels 

were  not  measured  at  the  Project  Site,  background  S02  levels  are  the  maximum  monitored  within  the 

SEDAB. 

The  maximum  allowable  Class  II PM10  increment  may  be  exceeded  during  one  24-hour  period  at  any 

one  location.  For  the  mitigated  project,  the  Class  II  increment  was  not  exceeded  more  than  once  at 

any  location. 


1.5  Alternatives 

1.5.1  Reduced  Volume  Alternative 

Under  this  alternative,  16,000  tons  per  day  of  waste  would  be  transported  to  the  landfill 
site.  The  amount  of  waste  hauled  by  truck  would  be  identical  but  the  rail  hauling  for 
this  alternative  would  be  approximately  78%  of  the  level  assumed  for  the  Proposed 
Project  (i.e.,  14,000  tons/day  vs.  18,000  tons/day).  Consequently,  for  this  alternative, 
rail  emissions  would  be  approximately  22%  lower  than  for  the  Proposed  Project. 

1.5.2  Rail  Access  Only  Alternative 

For  the  rail  access  only  alternative,  18,000  tons  per  day  of  waste  would  be  transported 
to  the  landfill  by  rail  with  no  truck  hauling  included.  Because  the  amount  of  waste 
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hauled  by  rail  is  identical  to  the  level  assumed  for  the  Proposed  Project,  the  emissions 
for  rail  hauling  would  be  identical  to  the  level  assumed  for  the  Proposed  Project. 

1.5.3  Alternative  Road  Alignment  Alternative 

Emissions  and  impacts  for  this  alternative  would  be  the  same  as  the  other  alternatives 
with  the  exception  that  an  alternative  access  road  would  require  slightly  longer  haul 
distances  for  solid  waste  transported  to  the  landfill  by  trucks.  As  a  result,  truck 
emissions  for  this  alternative  will  be  higher  than  levels  shown  for  the  Proposed  Project. 

1.5.4  Landfill  On  Kaiser  Land  Only  Alternative 

For  this  alternative,  landfill  would  only  occur  on  Kaiser-owned  lands  in  and  around  the 
East  Pit.  Emissions  would  be  the  lower  than  the  reduced  volume  alternative  because  at 
maximum  operating  levels,  10,000  tons  of  waste  will  be  transported  to  the  landfill, 
with  8,000  tons  per  day  by  rail  and  2,000  tons  per  day  hauled  by  truck. 

1.5.5  No  Townsite  Alternative 

This  project  is  identical  to  the  Proposed  Project  with  the  exception  that  the  Eagle 
Mountain  Townsite  would  not  be  developed.  Under  this  alternative,  it  is  assumed  that 
the  workers  at  the  landfill  site  would  commute  to  the  site  from  local  communities  such 
as  Desert  Center,  Blyth  and  Indio.  Thus,  emissions  associated  with  this  alternative 
would  be  the  same  as  the  Proposed  Project,  with  the  exception  that  additional  emissions 
would  be  associated  with  travel  to  and  from  these  communities. 

1.5.6  No  Project  Alternative 

This  alternative  assumes  that  Southern  California's  landfill  needs  will  continue  to  be 
met  through  the  use  of  existing  and  additional  capacity  within  Southern  California 
landfills.  Under  this  alternative,  truck  traffic  associated  with  residential  and 
commercial  waste  pickups  would  be  identical  to  that  associated  with  the  Proposed 
Project.  It  was  assumed  that  there  would  be  a  slight  increase  in  truck  traffic  to 
recycling  and  transfer  facilities  and/or  landfills. 


1.6.  Comparison  of  Alternatives 

To  compare  the  various  alternatives,  the  emissions  from  each  alternative  were  divided 
into  the  air  basins  impacted  by  the  projects.  A  comparison  was  made  for  each  pollutant 
and  is  shown  in  Figures  1-4  (NOx),l-5  (CO),  1-6  (PM10  ),  1-7  (VOC),  and  1-8  (7-5) 
(SOj). 
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1.7.  Cumulative  Impacts 

The  cumulative  impacts  of  the  Proposed  Project  can  be  divided  between  impacts  in  the 
immediate  vicinity  of  the  Proposed  Project  and  those  that  could  result  in  cumulative 
impacts  to  the  environment  throughout  the  entire  region. 

1.7.1  Local  Projects 

To  look  at  the  impacts  in  the  immediate  vicinity  of  the  Proposed  Project,  the  proposed 
Eagle  Crest  Energy  Company  (ECEC)  project  and  the  development  plans  for  the  Joshua 
Tree  National  Park  (JTNP)  were  analyzed,  along  with  the  impacts  from  the  Proposed 
Project.  All  of  these  impacts  were  analyzed  for  each  alternative  to  the  project. 
However,  to  summarize  the  cumulative  impacts  in  the  immediate  vicinity  of  the 
Proposed  Project,  only  the  combined  impacts  of  the  Proposed  Project  with  mitigation, 
the  ECEC  and  the  JTNP  are  shown  on  Table  1-13. 

The  ECEC  has  proposed  a  hydroelectric  project  that  will  provide  system  peaking 
capacity  to  southwestern  electric  utilities.  The  project  will  have  1,000  MW  of 
generating  capacity  using  reversible  pump/turbine  units.  The  emissions  from  the 
ECEC  would  be  from  initial  construction,  including  dust  generated  by  well  drilling, 
pipeline  trenching,  tunnel  construction,  and  material  handling;  combustion  emissions 
from  Diesel  construction  equipment  and  haul  trucks  and  during  project  operation;  and 
emissions  associated  with  the  generation  of  power  necessary  to  pump  water  from  the 
lower  reservoir  to  the  upper  reservoir. 

For  the  JTNP,  the  major  source  of  increased  impacts  would  come  from  additional 
visitors  and  their  vehicle  operations  planned  over  the  next  ten  to  fifteen  years.  The 
Joshua  Tree  Generalized  Management  Plan  calls  for  an  increase  of  three  to  four  million 
visitors  in  this  time  frame.  Among  the  plans  included  in  the  EIS  for  the 
JTNP  is  an  increase  in  parking,  traffic  control  pullouts  and  a  near  doubling  of  staff 
positions  at  the  park. 

1.7.2  Regional  Projects 

To  evaluate  the  regional  cumulative  impacts  from  the  Proposed  Project,  projects  that 
are  of  similar  character,  that  could  affect  similar  environmental  resources,  or  are 
located  in  geographic  proximity  to  the  Proposed  Project  were  evaluated.  The  projects 
evaluated  are  the  Mesquite  Regional  Landfill  in  Imperial  County,  the  Rail  Cycle-Bolo 
Station  in  San  Bernardino  County,  and  the  La  Paz  County  Regional  Landfill  in  La  Paz 
County,  Arizona.  These  projects  are  potential  competitors  for  the  same  potential  solid 
waste  streams  from  the  Southern  California  region.  Although  the  individual  project 
emission  estimates  are  somewhat  different,  the  future  actual  emissions  per  ton  of  solid 
waste  are  similar  for  the  various  projects.  This  is  shown  in  Table  1-14.  Since  the 
projects  are  located  at  sufficient  distances  to  avoid  any  local  interaction  and  since  the 
amount  of  waste  disposal  is  a  function  of  the  waste  generated,  and  not  the  landfill 
capacity,  the  cumulative  emissions  are  significant  only  if  the  emission  impacts  of  any 
individual  project  are  significant. 
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Table  1-13 

Eagle  Mountain  Landfill  and  Recycling  Center 

Cumulative  Impacts  for  Proposed  Project  With  Mitigation 

( 

Project 

Daily  Emissions  (lbs/day) 

Annual  Emissions  < 

tons/yr) 

NOx 

CO 

PM,n 

VOC 

SO, 

NOx 

CO 

PM,n 

VOC 

SO, 

Initial  Construction 

Eagle  Mountain 

3,473 

894 

1,668 

268 

80 

N/A 

N/A 

N/A 

N/A 

N/A 

Eagle  Crest 

210 

842 

1,804 

316 

526 

N/A 

N/A 

N/A 

N/A 

N/A 

Combined 

3,683 

1,736 

3,472 

584 

606 

N/A 

N/A 

N/A 

N/A 

N/A 

Normal  Operation  -  On-site  Emissions 

Eagle  Mountain 

2,710 

2,771 

1,483 

948 

575 

494 

501 

271 

173 

105 

Eagle  Crest 

3 

13 

3 

5 

8 

2 

1 

0 

0 

0 

Joshua  Tree1 

121 

1,317 

20,245 

69 

17 

14 

152 

2,336 

8 

2 

Combined 

2,834 

4,101 

21,731 

1,022 

600 

510 

654 

2,607 

181 

107 

Normal  Operation  -  Total  Regional  Emissions2 

Eagle  Mountain 

7,027 

4,392 

1,816 

1,384 

758 

1,282 

797 

332 

252 

139 

Eagle  Crest 

60,127 

10,068 

1,029 

27 

136 

7,056 

1,180 

121 

1,493 

15 

Joshua  Tree1 

338 

3,492 

25,064 

173 

61 

39 

403 

2,892 

20 

7 

| 

Combined 

67,492 

17,952 

27,909 

14,284 

950 

8,377 

2,380 

3,345 

1,765 

161 

1 

1  Daily  emissions  for  Joshua  Tree  Development  represent  the  average  daily  emissions  for  emissions  in  the  maximum  month  of  visitation. 

2  For  Proposed  Project,  total  regional  emissions  include  train  and  transfer  truck  travel  outside  of  the  project  boundaries  as  well  as  on-site 
emissions.   For  ECEC,  total  regional  emissions  include  power  plants.   For  JTNP.  total  regional  emissions  include  vehicle  travel  outside  of  the 

_park. 

Table  1-14 

Comparison  of  Total  Project  Emissions  (on-  and  off-site) 

per  Ton  of  Solid  Waste 

(emissions  in  lbs/ton  of  MS  W) 

Project 

NOx 

ROG 

PM,n 

SOx 

CO 

Eagle  Mountain 

0.4 

0.1 

0.1 

0.1 

0.2 

Mesquite 

0.5 

0.1 

0.03 

0.03 

0.2 

Bolo  Station 

0.6 

0.2 

0.2 

0.1 

0.2 

La  Paz 

0.4 

0.02 

0.01 

0.03 

0.05 

Note: 

Emissions  based  on  landfill  capacity  of  20,000  tpd  for  Eagle  Mountain  and  Mesquite,  21,000  tpd  for  Bolo  Station 

and  12,000  tpd  for  La  Paz.   Bolo  Station  emissions  based  on  boiler  use  in  years  25  and  beyond. 

• 
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The  one  place  where  there  is  an  opportunity  for  the  emissions  from  these  various  projects 
to  interact  is  with  respect  to  off-site  rail  emissions.  The  rail  emission  estimates  for  these 
projects  are  compared  to  those  of  the  Eagle  Mountain  Project  in  Table  1-15. 


Table  1-15 

Comparison  of  Rail  Emissions  for  Various  Projects 

All  Projects  are  With  Mitigation* 

Facility 

NOx 

ROG 

PM10 

sox 

CO 

Maximum  Daily  Emissions  in  lbs/day 

Eagle  Mountain 

3,377 

342 

206 

157 

1,170 

Bolo  Station 

7,882 

307 

170 

563 

1,046 

Mes  quite 

7,560 

210 

140 

100 

650 

La  Paz 

5089 

181 

99 

371 

612 

Maximum  Annual  Emissions  in  tons/year 

Eagle  Mountain 

616 

62 

38 

29 

214 

Bolo  Station 

1,230 

48 

27 

88 

163 

Mesquite' 

1,380 

38 

26 

18 

119 

La  Paz 

929 

33 

18 

68 

112 

Notes: 

*  Mesquite  and  Eagle  Mountain  have  daily  capacity  of  20,000  tons/day  of  N 
21,000  tons/day.  La  Paz  emissions  are  for  12,000  tons/day  of  MSW  from  ] 

*  Annual  emissions  computed  assuming  365  day  per  year  operation. 

1SW.  Bolo  Station  capacity  is 
Los  Angeles  area. 

Both  the  Eagle  Mountain  and  Mesquite  landfills  will  be  served  by  trains  leaving  the  SCAB 
over  the  Southern  Pacific  tracks  through  Colton  and  Beaumont  Summit.  At  Ferrum,  where 
the  Eagle  Mountain  MSW  will  be  transferred  onto  the  Eagle  Mountain  rail  spur,  the 
Mesquite  Landfill  MSW  will  continue  on  the  SP  tracks.  The  Rail  Cycle  -  Bolo  Station 
project  will  be  served  by  Santa  Fe  trains  leaving  the  SCAB  over  the  Cajon  Pass.  Thus,  all 
three  projects  will  have  emissions  in  both  the  SCAB  and  the  SEDAB.  The  emissions  in  the 
SCAB  will  occur  over  closely  located  East-West  rail  corridors.  The  emissions  in  the 
SEDAB  will  be  somewhat  separated.  The  Rail  Cycle-Bolo  Station  rail  emissions  will  be  in 
the  northern  portion  of  the  SEDAB.  The  Eagle  Mountain  Landfill  rail  emissions  will  be  in 
the  central  portion  of  the  SEDAB  and  the  Mesquite  Landfill  rail  emissions  will  be  in  the 
central  and  southern  portions  of  the  SEDAB.  However,  these  emissions  are  not  necessarily 
additive.  As  stated  above,  the  amount  of  waste  produced  is  not  determined  by  the  landfill 
capacity;  it  is  determined  by  the  amount  of  waste  generated.  Decisions  regarding  waste 
disposal  areas  will  affect  the  distribution  of  waste  among  the  proposed  landfill  projects,  not 
the  total  amount  of  waste  handled.  It  is  therefore  reasonable  to  assume  the  regional 
emissions  would  be  approximately  constant  regardless  of  how  many  projects  are  built. 
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PART  2 
ENVIRONMENTAL  SETTING 


2.1  Geography  and  Topography 

The  Project  Site  will  encompass  approximately  5,100  acres  in  northeastern  Riverside 
County,  of  which  approximately  400  acres  are  the  Eagle  Mountain  townsite  and 
approximately  4,700  acres  are  the  total  landfill  area.   Of  this  latter  amount, 
approximately  2,158  acres  will  be  used  for  actual  landfilling.   The  site  is  bordered  on 
the  north  by  the  northeastern  ridge  of  the  Eagle  Mountains,  on  the  east  by  Chuckwalla 
Valley,  on  the  south  by  the  townsite  community  of  Eagle  Mountain,  and  on  the  west 
by  the  Eagle  Mountains.   To  the  south,  at  a  distance  of  about  9  to  1 1  miles,  lie  Lake 
Tamarisk  and  Desert  Center.   Due  west  of  the  site,  about  70  miles,  lie  Palm  Desert 
and  Palm  Springs,  and  beyond,  at  a  distance  of  approximately  150  miles,  is 
Los  Angeles.   Joshua  Tree  National  Park  is  approximately  1.5  miles  north  and 
southwest  of  the  Project  Site.    A  map  of  the  region  is  shown  in  Figure  2-1.   A  site 
map  is  shown  in  Figure  2-2. 

The  topography  of  the  Project  Site  varies  from  level,  open  desert  to  rugged  mountain 
terrain,  including  the  East  Pit  mine  and  tailing  and  overburden  piles  surrounding  the 
open  pit  mine.   Elevations  range  from  2,800  feet  above  Mean  Sea  Level  (MSL)  in  the 
northwest  portions  of  the  site  to  about  700  feet  in  the  bottom  of  the  East  Pit. 
Elevations  in  the  eastern  and  southern  portions  of  the  site  range  from  approximately 
1,800  feet  above  MSL  in  the  southwestern  corner  to  about  1,000  feet  above  MSL  in 
the  southeastern  corner.    The  Project  Site  is  located  in  the  Southeast  Desert  Air  Basin. 
A  detailed  description  of  this  Air  Basin  and  the  Joshua  Tree  National  Park  is  given  in 
the  following  sections.   Because  air  pollutants  can  be  transported  between  Air  Basins 
and  because  rail  hauling  of  waste  to  and  from  the  Project  may  pass  through  several 
Southern  California  Air  Basins,  the  following  sections  also  discuss  the  South  Coast, 
South  Central  Coast,  and  San  Diego  Air  Basins. 


2.1.1   Southeast  Desert  Air  Basin 

The  Southeast  Desert  Air  Basin  (SEDAB)  is  composed  of  the  eastern  parts  of  San 
Bernardino,  Riverside,  Kern,  and  Los  Angeles  Counties,  and  all  of  Imperial  County. 
It  is  separated  from  the  coastal  regions  by  mountain  ranges,  which  also  provide  a 
climatological  boundary.   Elevations  within  the  basin  range  from  235  feet  below  sea 
level  at  the  Salton  Sea,  to  1 1 ,485  feet  above  MSL  at  the  summit  of  Mt.  San 
Gorgonio.   However,  the  topography  of  the  basin  is  generally  flat  and  slopes  from 
2,500  feet  above  MSL  in  the  west  to  below  sea  level  in  the  east.   The  basin  is 
naturally  divided  into  two  distinct  parts:   the  High  Desert  (Mojave)  and  the  Low 
Desert  (Colorado). 
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Figure  2-2 
Map  of  Site 


In  July  1995,  the  Governor  signed  into  law  Assembly  Bill  421,  which  directs  the 
California  Air  Resources  Board  to  establish  new  air  basin  boundaries  to  create  a 
Mojave  Desert  Air  Basin  from  within  the  current  Southeast  Desert  Air  Basin.   The 
new  Mojave  Desert  Air  Basin  is  expected  to  include  the  desert  portions  of  Kern 
County,  Los  Angeles  County,  San  Bernardino  County,  and  the  extreme  eastern 
portion  of  Riverside  County  (near  Blythe).   The  Project  Site  and  the  southern  portion 
of  Joshua  Tree  National  Park  will  remain  within  the  Southeast  Desert  Air  Basin, 
while  the  northern  portion  of  the  Joshua  Tree  National  Park  will  be  within  the  new 
Mojave  Desert  Air  Basin.   The  new  air  basin  boundaries  will  not  be  effective  until 
later  in  1996,  and  only  after  adoption  by  the  California  Air  Resources  Board.   This 
analysis  is  based  on  the  current  air  basin  boundaries  in  effect.   The  change  in  air 
basin  boundaries  will  not  result  in  a  change  in  any  of  the  regulations  affecting  the 
Project,  nor  would  it  affect  any  of  the  analyses  or  conclusions  presented  below. 

High  Desert  (Mojave).   In  the  northern  part  of  the  Southeast  Desert  Air  Basin  lies 
the  Mojave  Desert,  which  gradually  merges  into  the  Great  Basin  without  a  distinct 
transition.   This  region  is  sheltered  from  maritime  weather  influences  by  mountain 
barriers  extending  from  north  to  south.   The  southern  end  of  the  Sierra  Nevada  and 
the  Tehachapi  Mountains  form  a  border  on  the  northwest.   To  the  southwest,  the 
Sawmill,  Liebre,  and  Sierra  Pelona  Mountains  merge  with  the  San  Gabriel  and  San 
Bernardino  Mountains  to  the  south.    Entry  points  into  the  Mojave  where  inter-basin 
air  transport  takes  place  include  Tehachapi  Pass,  Soledad  Canyon,  Cajon  Pass, 
Morongo  Valley,  and  Yucca  Valley. 

Low  Desert  (Colorado).   The  Imperial  and  Coachella  Valleys  constitute  the  major 
portion  of  the  southern  part  of  the  SEDAB.   These  valleys  form  a  great  depression  of 
roughly  V-shaped  ground  plane.   This  immense  structural  trough  has  its  apex  to  the 
north  not  far  from  where  the  San  Jacinto  and  San  Bernardino  Mountains  meet  at  San 
Gorgonio  Pass.   The  trough  opens  to  the  southeast,  where  it  is  continuous  with  the 
larger  and  much  deeper  depression  occupied  by  the  Gulf  of  Lower  California.   Rising 
more  or  less  abruptly  from  the  southwestern  and  northwestern  sides  of  the  Imperial 
and  Coachella  Valleys  are  bold  mountains  that  restrict  inter-basin  transport  of  air 
pollution  and  marine  air.   The  Peninsular  Ranges  border  the  southwestern  margin, 
while  the  southeastern  portion  of  the  San  Bernardino  Mountains  and  various  elevated 
blocks  belonging  to  the  Mojave  Desert  Province  lie  along  the  northeastern  side.   The 
Salton  Basin  lies  in  the  southeasternmost  section  of  the  Imperial-Coachella  Trough 
and,  although  now  separated,  it  is  continuous  with  the  depression  under  the  Gulf  of 
Lower  California.   The  San  Gorgonio  Pass  has  a  maximum  elevation  of  about 
2,500  feet  above  MSL  and  represents  a  passageway  between  the  interior  and  coastal 
portions  of  southern  California. 
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2.1.2  Joshua  Tree  National  Park* 

The  Joshua  Tree  National  Park  is  located  in  the  Mojave  and  Colorado  Deserts  of 
southern  California.   It  lies  along  the  east-west  transverse  ranges  of  the  Little  San 
Bernardino  Mountains.   The  south  boundary  follows  the  base  of  these  mountains 
along  the  northern  perimeter  of  the  Coachella  Valley;  the  north  boundary  is  defined 
by  the  Morongo  Basin.   The  park  is  in  San  Bernardino  and  Riverside  Counties. 

The  compressed  transition  zone  between  the  Mojave  and  Colorado  Deserts  makes  it 
possible  to  cross  from  one  desert  to  the  other  within  less  than  65  miles.   The  park 
contains  all  or  portions  of  numerous  mountain  ranges  including  the  San  Bernardino, 
Cottonwood,  Hexie,  Pinto,  Coxcomb,  and  Eagle  ranges.   The  eastern  portion 
averages  2,000  feet  above  MSL  while  the  western  half  is  mostly  above  4,000  feet 
MSL.   Extremes  in  elevation  range  from  1,000  feet  MSL  at  Pinto  Well  to  5,900  feet 
MSL  at  Quail  Mountain.    Major  valleys  include  the  Pinto  Basin,  Juniper  Flats, 
Covington  Flats,  Pleasant,  Queen,  and  Lost  Horse. 


2.1.3   South  Coast  Air  Basin 

The  South  Coast  Air  Basin  (SCAB)  includes  all  of  Orange  County  and  the 
metropolitan  areas  of  Los  Angeles,  San  Bernardino,  and  Riverside  Counties.   It  is 
bounded  on  the  northwest  by  Ventura  County  and  on  the  south  by  San  Diego  County. 
The  northern  boundary  runs  roughly  along  the  Angeles  National  Forest  line  north  of 
the  crest  of  the  San  Gabriel  and  San  Bernardino  Mountains.   The  eastern  border  runs 
north-south  through  the  San  Bernardino  and  San  Jacinto  mountains,  although  the 
Banning  Pass  area  is  excluded  from  the  Air  Basin.   The  remaining  boundary  line  is 
the  entire  shoreline  of  Los  Angeles  and  Orange  Counties. 

Within  the  rim  of  high  mountains  that  rise  to  altitudes  greater  than  11,000  feet  MSL, 
the  basin  is  a  coastal  plain  with  connecting  broad  valleys  and  low  hills.    On  most 
days,  the  net  wind  flow  is  from  west  to  east,  which  results  in  air  pollution  source 
areas  near  the  coast  impacting  receptor  areas  inland  to  the  east.   This  source-receptor 
relationship  is  compounded  by  the  population  distribution  in  the  basin.   The  highest 
population,  the  greatest  population  density,  and  the  majority  of  industries,  commerce, 
and  streets  and  freeways  are  located  in  the  principal  source  areas  in  the  western 
portion  of  the  basin. 


From  "Final  General  Management  Plan/Development  Concept  Plans/Environmental  Impact 
Statement  for  Joshua  Tree  National  Park,"  April  1995,  United  States  Department  of  the  Interior, 
National  Park  Service. 


2-5 


2.1.4  South  Central  Coast  Air  Basin 

The  South  Central  Coastal  Air  Basin  (SCCAB)  includes  San  Luis  Obispo, 
Santa  Barbara,  and  Ventura  Counties.   San  Luis  Obispo  County  and  that  portion  of 
Santa  Barbara  County  north  of  the  Santa  Ynez  Mountains  is  called  the  northern  zone 
of  the  SCCAB.   The  southern  zone  of  this  air  basin  includes  Ventura  County,  the 
Santa  Barbara  channel  with  its  off  shore  oil  and  gas  activities,  and  the  southern 
central  coastal  strip  of  Santa  Barbara  County. 

The  Northern  Zone.   The  northern  section  of  the  SCCAB  is  bordered  by  Monterey 
County  to  the  north,  Santa  Barbara  County  to  the  south,  the  Pacific  Ocean  to  the 
west,  and  the  San  Joaquin  Valley  Air  Basin  to  the  east.   The  geographical  features 
include  the  coastal  plateau  along  the  Pacific  Ocean  which  has  75  %  of  the  population 
and  most  of  the  emissions  in  the  northern  zone;  the  upper  Salinas  River  Valley;  and 
the  eastern  plain,  consisting  mostly  of  the  Carrizo  Plain,  a  large  drainage  basin.   The 
Carrizo  Plain  borders  the  Temblor  Mountain  range  to  the  east  which  lies  in  a 
northwest-southeast  direction  along  the  border  of  the  San  Joaquin  Valley  Air  Basin. 
The  only  break  in  the  range  occurs  at  the  Cholame  Pass  in  the  northern  end  of  the 
mountain  range. 

The  Southern  Zone.   The  southern  section  of  the  SCCAB  includes  the  Santa  Barbara 
coastal  strip  that  is  bordered  on  the  inland  side  by  mountain  ridges  extending  upwards 
to  about  4,000  feet  MSL.   To  the  south,  the  2,500-3,000  foot  Santa  Monica 
Mountains  go  down  to  the  sea  at  Point  Mugu,  blocking  any  direct  connection  between 
Ventura  and  the  Los  Angeles  Basin  to  the  east.   Just  north  of  the  Santa  Monica 
Mountains  is  the  east- west  Russel  Valley;  further  north,  over  the  Simi  Hills,  the  Simi 
Valley  connects  the  Oxnard  plain  with  the  San  Fernando  Valley.    Still  further  inland 
and  northward,  the  Santa  Clara  Valley  runs  eastward,  connecting  with  the  Castaic, 
Saugus,  Newhall  area  which  is  just  north  of  the  San  Fernando  Valley. 


2.1.5  San  Diego  Air  Basin 

The  San  Diego  Air  Basin  (SDAB)  consists  of  San  Diego  County.   The  SDAB  is 
bounded  on  the  north  by  the  SCAB,  on  the  east  by  the  SEDAB,  on  the  west  by  the 
Pacific  Ocean,  and  on  the  south  by  the  Mexican  state  of  Baja  California.   The  County 
is  divided  by  the  Laguna  Mountain  Range  which  runs  approximately  parallel  to  the 
coast  about  45  miles  inland  and  separates  the  coastal  area  from  the  desert  portion  of 
the  County.   The  Laguna  Mountains  reach  peaks  of  over  6,000  feet  MSL  with 
Cuyamaca  Peak  rising  to  6,515  feet  MSL,  the  highest  point  in  the  County.   The 
coastal  region  is  made  up  of  coastal  terraces  which  rise  up  from  the  ocean  into  wide 
mesas  changing  into  the  Laguna  Foothills  farther  east.   Going  still  farther  east,  the 
topography  gradually  rises  up  to  rugged  mountains.   On  the  east  side,  the  mountains 
drop  off  rapidly  to  the  Anza-Borrego  Desert  which  is  characterized  by  several  broken 
mountain  ranges  with  the  desert  valley  in  between.   To  the  north  of  County  are  the 
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Santa  Ana  Mountains  which  run  parallel  to  the  coast  of  the  Orange  County  turning 
east  to  join  with  the  Laguna  Mountains  near  the  San  Diego-Orange  County  border. 


2.2   Climate  and  Meteorology 

As  previously  discussed,  the  Project  Site  is  located  in  the  SEDAB,  which  is  among 
some  of  the  hottest  and  driest  areas  in  the  state  of  California.   The  seasons  are 
generally  marked  by  differences  in  temperature  rather  than  substantial  differences  in 
rainfall.    Seasonal  temperature  differences  are  large,  characteristic  of  a  continental 
climate.   Average  monthly  temperatures  at  Eagle  Mountain  range  from  about  54°  F  in 
January  to  94°  F  in  July  (SCAQMD,  ARB).    The  average  monthly  high  temperature 
ranges  from  over  65°  F  in  January  to  about  105°  F  in  July,  while  the  main  monthly 
low  temperature  ranges  from  about  45°  F  in  January  to  about  83°  F  in  July.   Average 
annual  precipitation  for  the  project  site  totals  about  3.8  inches. 

Surface  weather  data  for  17  hours  a  day  are  available  at  Palm  Springs  Municipal 
Airport.    Surface  data  are  also  available  at  the  U.S.  Marine  Corps  air  base  at  Twenty- 
Nine  Palms,  but  the  data  are  often  not  collected  on  a  regular  basis. 

Mine  Reclamation  Corporation  (MRC)  conducted  on-site  meteorological  monitoring 
between  1990  and  1992  and  ambient  air  quality  monitoring  between  1990  and  1991. 
The  meteorological  monitoring,  supervised  by  Engineering-Science  of  Pasadena,  CA, 
included  the  collection  of  wind  speed,  wind  direction,  and  temperature  data  measured 
on-site.    Data  Systems  Services  Inc.  of  San  Diego  was  contracted  by  MRC  to  conduct 
quarterly  audits  of  the  meteorological  monitoring  equipment  used  by  Engineering- 
Science  at  the  Project  Site.   The  Ambient  Monitoring  Data  Summaries  prepared  by 
Engineering-Science  indicate  that  four  quarterly  audits  of  the  monitoring  equipment 
were  conducted  at  acceptable  intervals.   Because  the  data  were  collected  on-site,  the 
weather  data  are  representative  of  the  weather  at  the  site. 

Wind  patterns  in  the  area  of  the  site  can  be  seen  in  Figure  2-3,  which  is  a  wind  rose 
for  the  on-site  weather  station.   Westerly  winds  predominate  at  the  Project  Site.   The 
winds  are  typically  persistent  with  calm  conditions  (i.e.,  wind  speeds  less  than  three 
miles  per  hour)  rarely  occurring;  about  9  percent  of  the  winds  are  from  due  west,  and 
almost  22  percent  come  from  the  west-southwest  through  west-northwest. 
Southeasterly  flows  do  occur  during  the  month  of  August,  however,  when  the 
influence  of  "monsoonal"  flow  is  felt  in  the  deserts  of  California.   During  the  summer 
months,  the  southwestern  monsoon  brings  rains  to  the  plateaus  and  deserts  of  Arizona 
and  New  Mexico,  to  the  Rocky  Mountains,  and  even  as  far  north  as  Canada.  The 
southwestern  monsoon  occasionally  brings  rain  to  the  California  deserts  as  well, 
particularly  when  subtropical  mesoscale  "easterly  waves"  are  active,  especially  in  the 
month  of  August. 
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Figure  2-3 
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2.2.1   Southeast  Desert  Air  Basin 

The  Southeast  Desert  Air  Basin  includes  the  hottest  and  driest  parts  of  California, 
with  a  climate  characterized  by  hot,  dry  summers  and  relatively  mild  winters. 
Rainfall  is  scant  in  all  seasons,  so  differences  between  the  seasons  are  marked 
principally  by  differences  in  temperature  and  not  by  substantial  rainfall  during  any 
season.   Average  annual  precipitation  in  the  basin  is  in  the  range  of  2  to  6  inches  per 
year,  except  at  high-altitude  locations. 

Seasonal  temperature  differences  in  the  basin  are  large,  confirming  the  absence  of 
marine  influences.   Average  monthly  high  temperatures  in  the  Southeast  Desert  Air 
Basin  range  from  57°F  in  January  to  108°F  in  July.   Average  monthly  low 
temperatures  range  from  about  40°F  in  January  to  about  80°F  in  July.   Diurnal 
temperature  ranges  are  also  typical  of  continental  locations,  with  values  of  20 °F  to 
30°F  in  January,  and  30°F  to  40°F  in  July. 

During  much  of  the  winter,  the  Southeast  Desert  Air  Basin  is  covered  by  a 
moderately  intense  anticyclonic  circulation,  except  during  periods  of  frontal  activity. 
The  Pacific  High  retreats  to  the  south,  so  frontal  systems  from  the  North  Pacific  can 
move  onto  the  California  coast.    On  average,  20  to  30  frontal  systems  move  into  the 
northern  part  of  the  basin  each  winter.   The  first  front  usually  arrives  around  the 
middle  of  October,  and  the  average  period  of  frontal  activity  is  five  to  six  months. 
Most  of  these  systems  are  relatively  weak  by  the  time  they  reach  the  basin,  however, 
and  they  become  more  diffuse  as  they  move  southward.   Most  of  the  precipitation 
received  in  the  Southeast  Desert  Air  Basin  is  associated  with  this  winter  frontal 
activity,  the  amount  varying  from  site  to  site  due  to  the  influence  of  altitude  and 
mountain  ranges.   Distance  and  intervening  mountain  ranges  protect  the  basin  from 
the  cold  air  masses  that  move  southward  from  Canada  over  the  Great  Plains.   This 
protection,  together  with  the  relatively  low  latitude,  results  in  very  infrequent 
occurrence  of  sub-zero  temperatures. 

Spring  is  a  transition  season  between  the  winter  period  of  frontal  activity  and  the 
generally  dry  summer;  some  precipitation  continues  during  the  early  part  of  the 
season. 

During  the  summer,  the  Pacific  High  is  well  developed  to  the  west  of  California,  and 
a  thermal  trough  overlies  the  SEDAB.   The  intensity  and  orientation  of  the  trough 
varies  from  day  to  day.   Although  the  rugged  mountainous  country  prevents  a  normal 
circulation,  the  influence  of  the  trough  does  permit  some  inter-basin  exchange  with 
coastal  locations  through  the  passes. 

The  relative  humidity  in  summer  is  very  low,  averaging  30%  to  50%  in  the  early 
morning  and  10%  to  20%  during  the  late  afternoon.   During  the  hottest  part  of  the 
day,  humidities  below  10%  are  common.   Despite  the  higher  amounts  of  moisture  in 
the  air  in  August,  this  does  not  necessarily  translate  to  higher  relative  humidity. 
These  conditions  promote  intense  heating  during  the  day  in  summer  and  marked 
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cooling  at  night,  and  the  intense  solar  radiation  is  highly  conducive  to  the  formation 
of  photochemical  smog. 

Fall  is  the  transition  period  from  the  hot  summer  back  to  the  season  of  frontal 
activity,  but  it  is  still  very  dry  and  temperatures  are  still  mild. 

Desert  regions  tend  to  be  windy  during  the  summer,  since  little  friction  is  generated 
between  the  moving  air  and  the  low,  sparse  vegetation  cover.   In  addition,  the  rapid 
daytime  heating  of  the  lower  air  over  the  desert  leads  to  convective  activity.   This 
exchange  of  lower  and  upper  air  tends  to  accelerate  surface  winds  during  the  warm 
part  of  the  day  when  convection  is  at  a  maximum.   During  winter,  however,  the  rapid 
cooling  in  the  surface  layers  at  night  retards  this  exchange  of  momentum,  and  the 
result  is  often  a  high  frequency  of  calm  winds. 

During  all  seasons,  the  prevailing  wind  direction  is  predominantly  from  the  south  and 
west.   At  specific  sites,  the  prevailing  winds  can  be  modified  somewhat  by  the  effect 
of  orographic  flows,  i.e.,  upslope  in  daytime  and  downslope  at  night.   Only  during 
the  winter  at  Victorville  and  summer  at  El  Centra  does  the  wind  have  a  significant 
easterly  component.   This  southeasterly  flow  into  the  Imperial  Valley  presents  a 
possible  entry  point  of  pollutants  from  more  populated  areas  of  nearby  Mexico. 

The  mixing  depth,  i.e.,  the  height  available  for  dispersion  of  airborne  pollutants 
emitted  near  the  surface,  is  limited  by  the  occurrence  of  temperature  inversions.    A 
temperature  inversion  is  a  layer  of  air  in  which  the  temperature  increases  with  height. 
Thus,  knowledge  of  the  frequency  and  height  of  temperature  inversions  in  the  basin 
provides  insight  into  the  dispersion  potential  of  the  atmosphere. 

The  temperature  inversion  conditions  of  the  SEDAB  are  quite  different  from  those  of 
the  coastal  regions  of  California.    On  coastal  regions,  there  can  be  strong  temperature 
inversion  conditions  even  on  sunny  days  due  to  the  influence  of  cool  marine  air.    This 
condition  does  not  exist  in  the  SEDAB  due  to  the  lack  of  marine  air  influences. 
When  a  subsidence  inversion  exists  over  the  basin,  the  height  of  the  inversion  base 
lies  some  6,000  to  8,000  feet  above  the  surface.   There  is  a  low  frequency  of  elevated 
inversions  in  all  seasons.   Nighttime  surface  inversions  in  the  desert  are  common, 
however,  occurring  with  high  frequency  in  all  seasons  (ARB  1975).   Mixing  heights 
are  predominantly  1000  feet  or  less.   These  inversions  are  caused  by  nighttime 
radiational  cooling  of  the  land  surface  in  contact  with  overlying  air  that  cools  more 
slowly.   They  tend  to  be  destroyed  early  in  the  day  in  summer,  due  to  intense  solar 
radiation  and  heating  of  the  land  surface,  and  the  great  mixing  heights  result  in  rapid 
dilution  of  pollutants.   In  winter,  however,  they  tend  to  persist  throughout  much  of 
the  day,  limiting  mixing  in  the  lower  atmosphere  to  heights  of  200  to  2,000  feet 
above  the  surface. 
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2.2.2  Joshua  Tree  National  Park 

Since  the  Joshua  Tree  National  Park  is  located  in  the  SEDAB  just  to  the  north  and 
southwest  of  the  Proposed  Site,  the  above  discussions  regarding  climate  and 
meteorology  for  the  SEDAB  and  Project  Site  apply  to  the  Park  as  well. 


2.2.3   South  Coast  Air  Basin 

The  South  Coast  Air  Basin  lies  within  the  semi-permanent  high  pressure  zone  of  the 
eastern  Pacific  Ocean.   Typical  of  coastal  strips  along  the  western  shores  of  continents 
at  lower  latitudes,  the  region  is  characterized  by  warm,  dry  summers  and  mild  winters 
of  moderate  rainfall.   The  warmest  month  is  August,  with  average  temperatures  in  the 
low  70s.   January  is  the  coldest  month,  with  minimum  temperatures  averaging  in  the 
low  40s.   Summertime  maximum  temperatures  range  from  about  75  °F  at  the  coast  to 
the  90s  inland.   Winter  lows  range  from  the  30s  at  inland  and  mountain  locations  to 
the  mid-40s  near  the  coast. 

Precipitation  in  the  basin  is  associated  with  winter  storms  that  migrate  inland  from  the 
Pacific  Ocean.   Nearly  90  percent  of  the  annual  rainfall  in  the  basin  occurs  during  the 
period  from  November  to  April.    Precipitation  patterns  show  a  strong  orographic 
influence.   The  annual  average  rainfall  is  11  to  15  inches  in  the  coastal  plain  and 
inland  valleys,  up  to  21  inches  in  the  foothills,  and  greater  than  50  inches  in  the 
mountains. 

During  the  dry  season,  and  to  a  lesser  degree  during  the  winter,  the  daily  circulation 
pattern  in  the  basin  is  typified  by  a  daytime  sea  breeze  blowing  onshore  and  a 
nighttime  land  breeze  moving  offshore.    Generally,  the  sea  breeze  is  about  twice  as 
strong  as  the  land  breeze,  and  summer  wind  speeds  average  slightly  higher  than 
winter  wind  speeds.   Throughout  the  year  during  the  night,  a  drainage  flow  exists  as 
cool  air  from  the  nearby  mountain  slopes  drains  down  and  back  toward  the  ocean. 

On  occasion  during  the  fall  and  winter  months,  a  high  pressure  system  develops  over 
Nevada  and  Utah  and  pushes  air  southward  over  the  San  Gabriel  and  San  Bernardino 
mountains.   The  resulting  wind  is  known  as  a  Santa  Ana  wind.   Santa  Ana  winds  can 
be  very  strong,  with  wind  speeds  through  the  mountain  passes  sometimes  exceeding 
60  mph  (SCAQMD  1980),  and  are  usually  warm  and  dry.   They  tend  to  clear  the 
basin  of  accumulated  air  pollutants,  but  can  also  cause  dust  storms  and  high 
particulate  levels. 

Air  in  the  South  Coast  basin  is  generally  moist,  due  to  the  presence  of  a  marine  air 
layer.   Relative  humidity  during  the  summer  usually  ranges  from  70  to  80  percent 
during  the  night,  and  50  to  60  percent  in  the  daytime.   During  winter,  daytime 
relative  humidity  is  usually  between  50  and  60  percent,  while  nighttime  relative 
humidity  is  approximately  75  percent. 
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The  vertical  dispersion  of  air  pollutants  in  the  South  Coast  Air  Basin  is  limited  by  the 
presence  of  a  persistent  temperature  inversion  (a  temperature  increase  with  altitude)  in 
the  lower  atmosphere.   For  that  reason,  the  base  of  the  inversion  is  called  the  "mixing 
height"  of  the  atmosphere.   Usually,  inversions  are  lower  before  sunrise  than  during 
the  daylight  hours.   The  mixing  height  normally  increases  during  the  day  as  the  base 
of  the  inversion  erodes  because  of  surface  heating. 

Along  the  coast  of  southern  California,  relatively  cool  surface  air  temperatures, 
coupled  with  warm,  dry,  subsiding  air  from  aloft,  produce  inversions  about 
87  percent  of  the  time  in  the  early  morning.   The  average  occurrence  of  ground-based 
inversions  is  1 1  days  per  month,  ranging  from  two  days  in  June  to  22  days  in 
December  and  January.    High  inversions,  with  heights  up  to  2,500  feet  MSL,  occur 
about  20  days  each  month.   Mixing  heights  of  3,500  feet  MSL  or  less  occur  about 
191  days  each  year  (SCAQMD). 

2.2.4  South  Central  Coast  Basin 

The  South  Central  Coast  Air  Basin  (SCCAB)  has  a  maritime  climate  characterized  by 
relatively  warm  days,  cool  nights,  and  moderate  humidity.   The  meteorology  of  the 
basin  is  strongly  influenced  by  the  existence  of  a  persistent  high  pressure  area  residing 
over  the  Pacific  Ocean.   Seasonal  variations  in  the  strength  and  location  of  the  high 
pressure  system,  along  with  circulation  driven  by  land  and  sea  temperature 
differences,  affect  the  local  winds.   Prevailing  winds  in  the  SCCAB  are  westerly  due 
to  the  Pacific  high  pressure  area  (Pacific  High)  during  the  spring,  summer  and  fall. 
In  the  northern  part  of  the  SCCAB,  the  winds  tend  to  be  from  the  west-northwest;  in 
the  southern  half  (Santa  Barbara  and  southward),  they  tend  toward  west-southwest.   In 
winter,  when  the  Pacific  High  moves  south  and  its  influence  weakens,  the  winds  are 
frequently  easterly.    Along  the  coast,  there  is  also  a  sea/land  breeze  pattern  from  day 
to  night.    Average  wind  speeds  are  generally  low. 

In  the  coastal  areas  of  the  basin,  monthly  average  temperatures  vary  only  about  13 
degrees  from  winter  to  summer,  typical  temperatures  range  from  a  low  of  about  54 °F 
in  January  to  a  high  of  about  67  °F  in  August.   Average  daily  maximum  temperatures 
range  from  about  66 °F  in  January  to  about  76 °F  in  August,  while  minimum 
temperatures  vary  from  about  44 °F  in  January  to  about  58 °F  in  August.   Extreme 
maximum  and  minimum  temperatures  recorded  between  1951  and  1980  are  103  °F  and 
28 °F,  respectively.   In  the  areas  of  the  basin  further  inland,  temperatures  are  very 
similar  to  the  coastal  area,  but  exhibit  slightly  larger  diurnal  and  seasonal  variations, 
with  monthly  average  temperatures  varying  about  22 °F  from  winter  to  summer. 

Approximately  95  percent  of  the  precipitation  in  the  Oxnard- Ventura  area  occurs 
during  the  months  of  November  through  April  in  connection  with  Pacific  storm  fronts 
migrating  inland,  averaging  between  about  1  and  4  inches  per  month.   Precipitation  in 
the  summer  is  sparse,  with  an  average  of  about  only  0.01  inches  for  July,  average 
annual  precipitation  is  about  15  inches.   The  seasonal  pattern  of  rainfall  is  the  same 
throughout  the  basin.   In  the  Coastal  Range,  Ojai  receives  an  average  of  about  26 
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inches  annually.   San  Luis  Obispo  receives  an  average  of  about  23  inches,  Santa 
Barbara  receives  about  18  inches,  Oxnard  receives  about  15  inches,  and  Santa  Maria 
receives  about  12  inches. 

2.2.5   San  Diego  Air  Basin 

The  San  Diego  Air  Basin  (SDAB)  has  a  mild  maritime  climate  very  similar  to  that  of 
the  SCCAB.   Strong  winds  are  infrequent  in  the  SDAB.   Prevailing  winds  are  west- 
northwesterly  in  the  spring,  summer  and  early  fall  due  to  the  influence  of  the  Pacific 
High.   Hot,  dry  easterly  Santa  Ana  winds  occasionally  blow  for  several  days  at  a  time 
in  the  fall,  causing  higher  than  normal  temperatures.    There  is  also  a  diurnal  sea/land 
breeze  regime  in  the  coastal  region. 

In  the  coastal  areas  of  the  Basin,  the  average  annual  temperature  is  about  64 °F,  with 
monthly  averages  ranging  from  about  57°F  to  72°F.   Daily  average  temperatures 
range  from  lows  of  about  48 °F  to  68 °F  to  highs  of  about  65  °F  to  78 °F.   During  the 
period  from  1941  to  1984,  the  record  high  was  111°F  and  the  record  low  was  29°F. 
Temperatures  in  the  SDAB  increase  toward  the  inland  areas,  and  daily  temperature 
ranges  become  greater. 

The  average  annual  precipitation  in  the  coastal  areas  of  the  Basin  is  about  9  inches. 
More  than  80  percent  of  this  falls  between  November  and  March.    Seasonal  rainfall 
increases  with  elevation  and  distance  from  the  ocean,  with  the  mountains  to  the  north 
and  east  receiving  annual  averages  of  20  to  40  inches. 


2.3  Existing  Air  Quality  -  Overview 

The  U.S.  Environmental  Protection  Agency  has  set  national  ambient  air  quality 
standards  (NAAQS)  for  ozone,  nitrogen  dioxide,  carbon  monoxide,  sulfur  dioxide, 
10-micron  particulate  matter  (PM10),  and  airborne  lead.   An  area  where  an  NAAQS  is 
exceeded  more  than  three  times  in  three  years  can  be  considered  a  "nonattainment 
area"  subject  to  planning  and  pollution  control  requirements  that  are  more  stringent 
than  normal  requirements. 

The  State  of  California  Air  Resources  Board  (ARB)  has  set  ambient  air  quality 
standards  to  protect  public  health  and  welfare.   Standards  have  been  set  for  ozone, 
carbon  monoxide,  nitrogen  dioxide,  sulfur  dioxide,  sulfates,  PM10,  airborne  lead, 
hydrogen  sulfide,  and  vinyl  chloride,  at  levels  designed  to  protect  the  most  sensitive 
members  of  the  population,  particularly  children,  the  elderly,  and  people  who  suffer 
from  lung  or  heart  diseases.    ARB  carries  out  control  program  oversight  activities, 
while  local  air  pollution  control  districts  have  primary  responsibility  for  air  quality 
planning  and  enforcement.   The  ARB  designates  the  attainment  status  of  areas  with 
respect  to  the  state  air  quality  standards,  based  on  criteria  adopted  by  the  ARB  and 
contained  in  Title  17  of  the  California  Code  of  Regulations. 
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Both  state  and  national  air  quality  standards  consist  of  two  parts:    an  allowable 
concentration  of  a  pollutant,  and  an  averaging  time  over  which  the  concentration  is  to 
be  measured.    The  allowable  concentrations  are  based  on  the  results  of  studies  of  the 
effects  of  the  pollutants  on  human  health,  crops  and  vegetation,  and,  in  some  cases, 
damage  to  paint  and  other  materials.    The  averaging  times  are  based  on  whether  the 
damage  caused  by  the  pollutant  is  more  likely  to  occur  during  exposures  to  a  high 
concentration  for  a  short  time  (one  hour,  for  instance),  or  to  a  relatively  lower 
average  concentration  over  a  longer  period  (8  hours,  24  hours,  or  one  month).    For 
some  pollutants  there  is  more  than  one  air  quality  standard,  reflecting  both  its  short- 
term  and  long-term  effects.    Table  2-1  presents  the  state  and  national  ambient  air 
quality  standards  for  selected  pollutants. 


2.4   Criteria  Pollutants  -  Air  Quality  Trends 

2.4.1   Ozone 

Ozone  (03)  is  an  end  product  of  complex  reactions  between  reactive  organic  gases 
(ROG)  or  non-methane  hydrocarbons  (NMHC)  and  oxides  of  nitrogen  (NOx)  in  the 
presence  of  intense  ultraviolet  radiation.    ROG  and  NOx  emissions  from  millions  of 
vehicles  and  stationary  sources,  in  combination  with  daytime  wind  flow  patterns, 
mountain  barriers,  a  persistent  temperature  inversion,  and  intense  sunlight,  result  in 
high  ozone  concentrations. 

Southeast  Desert  Air  Basin.    Ozone  is  a  problematic  air  contaminant  in  the  Southeast 
Desert  Air  Basin.    A  significant  portion  of  the  ozone  (and  ozone  precursors)  in  the 
basin  is  transported  from  the  heavily  populated  South  Coast  basin  to  the  west  (ARB) . 
Maximum  ozone  concentrations  in  both  the  South  Coast  basin  and  the  SEDAB  usually 
are  recorded  during  the  summer  months.    In  the  SEDAB,  maximum  ozone 
concentrations  historically  have  been  measured  at  the  Banning  monitoring  station  (in 
San  Gorgonio  Pass)  and  Hesperia  monitoring  station  (near  Cajon  Pass).    Both  of  these 
stations  are  close  to  the  SEDAB  boundary  with  the  South  Coast  basin,  where  readings 
would  be  expected  to  be  higher  than  in  other  areas  in  the  SEDAB. 

Table  2-2  shows  the  California  and  federal  air  quality  standards  for  ozone  and  the 
maximum  levels  recorded  in  the  SEDAB  in  the  period  1984-1994.    The  data  show 
that  state  and  federal  ozone  air  quality  standards  are  exceeded  roughly  one-third  to 
one-half  the  days  in  the  year.    Figures  2-4  and  2-5  show,  respectively,  the  long-term 
trend  of  the  maximum  one-hour  ozone  concentrations  and  of  violations  of  ozone  air 
quality  standards  in  the  SEDAB.    The  maximum  hourly  concentrations  have  declined 
slightly  since  1973,  from  about  0.28  ppm  to  about  0.23  ppm.    The  basin  is  classified 
as  a  severe  nonattainment  area  for  ozone  under  the  state  standards.    Under  the  federal 
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Table  2-1 
Ambient  Air  Quality  Standards 

Pollutant 

Averaging 
Time 

California  Standards 
Concentration 

National  Standards 
Concentration 

Ozone 

1  hour 

0.09  ppm 

0.12  ppm 

Carbon 
Monoxide 

8  hours 
1  hour 

9.0  ppm 
20  ppm 

9  ppm 
35  ppm 

Nitrogen 
Dioxide 

Annual 
Average 

1  hour 

0.25  ppm 

0.053  ppm 

Sulfur 
Dioxide 

Annual 
Average 

24  hours 
3  hours 
1  hour 

0.04  ppm 
(105  ^g/m3) 

0.25  ppm 

80/ig/m3 
(0.03  ppm) 

365  /ig/m3 
(0.14  ppm) 

1300  A«g/m3 
(0.5  ppm) 

Suspended 
Particulate 

Matter 
(10  Micron) 

Annual 

Geometric 

Mean 

24  hours 

Annual 

Arithmetic 

Mean 

30  ixg/m3 
50  jig/m3 

150  /ig/m3 
50  pg/m3 

Sulfates 

24  hours 

25fig/m3 

- 

Lead 

30  days 

Calendar 
Quarter 

1.5  ftg/m3 

1.5  Aig/m3 
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Table  2-2 
Ozone  Levels  in  the  Southeast  Desert  Air  Basin 

1984-1994 
(parts  per  million  -  ppm) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour 
Average 

0.25 

0.29 

0.26 

0.22 

0.27 

0.23 

0.27 

0.24 

0.23 

0.21 

0.20 

Highest  On-Site 
1-Hour  Average 

0.121 

Number  of  Days 
Exceeding 

State  Standard 
(0.09  ppm, 
1-hour) 

159 

159 

161 

166 

188 

176 

149 

149 

167 

165 

167 

Federal  Standard 
(0.12  ppm, 
1-hour) 

92 

111 

115 

101 

124 

111 

89 

81 

85 

88 

88 

Source:    California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 

1.   Highest  ozone  concentration  measured  at  Eagle  Mountain  between  March  1990  and  April  1991. 


standards,  Victorville  is  a  severe- 17  nonattainment  area  and  all  other  areas  are 
unclassified  or  attainment.  The  Project  Site  is  located  in  an  area  that  has  been 
classified  as  attainment/unclassified  for  the  federal  ozone  standards. 

Joshua  Tree  National  Park.   As  with  the  SEDAB,  ozone  is  a  problematic  air 
contaminant  in  the  Joshua  Tree  National  Park  (JTNP)  with  a  significant  portion  of  the 
ozone  and  ozone  precursors  being  transported  to  the  JTNP  from  the  SCAB. 
Table  2-3  shows  the  California  and  federal  air  quality  standards  for  ozone  and  the 
maximum  levels  recorded  in  the  JTNP  in  the  period  from  1984  to  1994.    Table  2-3 
also  shows  the  highest  ambient  zone  concentration  measured  during  monitoring  at  the 
Project  Site  that  occurred  between  April  1990  and  March  1991.    As  shown  on  these 
tables,  the  ambient  data  collected  within  the  JTNP  show  violations  of  the  state  and 
federal  ozone  standard.    These  violations  tend  to  occur  in  the  evening  as  late  as 
11  p.m.  when  winds  are  from  the  southwest,  clearly  indicating  that  the  strong 
influence  of  ozone  transport  on  the  exceedances  monitored  within  the  JTNP. 
Figures  2-6  and  2-7  show,  respectively,  the  long-term  trend  of  the  maximum  one-hour 
ozone  levels  and  of  violations  of  ozone  air  quality  standards  within  the  JTNP.    As 
shown  on  Figure  2-6a,  the  maximum  hourly  concentrations  have  declined  slightly 
from  1984  to  1994.    The  data  in  Figures  2-6b  and  2-7b  show  that  the  Joshua  Tree 
data  are  generally  consistent  with  a  pattern  of  decreasing  ozone  levels  as  one  moves 
from  west  to  east  across  the  California  desert,  reflect  the  influence  of  transported  air 
pollution  from  the  South  Coast  Air  Basin. 
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Figure  2-4 

Maximum  Hourly  Ozone  Levels 

in  Southeast  Desert  Air  Basin,  1973-1994 
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Source:  California  Air  Quality  Data.  Annual  Summary, 
California  Air  Resources  Board 
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Figure  2-5 

Violations  of  the  California 

1-Hour  Ozone  Standard 

Southeast  Desert  Air  Basin,  1973-1994 
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Table  2-3 

Ozone  Levels  in  the  Joshua  Tree  National  Park  and  Project  Site 

1985-1994 

(parts  per  million  -  ppm) 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour  Average 
JTNP  -  Lost  Horse1 

0.14 

0.16 

0.14 

0.14 

0.14 

0.13 

0.13 

0.14 

0.14 

JTNP  -  Black  Rock1 
Project  Site2 

0.17 

0.12 

Number  of  Days  Exceeding 

- 

State  Standard 

(0.09  ppm,  1-hour) 
JTNP  -  Lost  Horse1 

19 

39 

55 

36 

41 

29 

53 

55 

21 

JTNP  -  Black  Rock1 
Project  Site2 

77 

17 

Federal  Standard 

(0.12  ppm,  1-hour) 
JTNP  -  Lost  Horse1 

3 

3 

0 

9 

4 

1 

7 

9 

1 

JTNP  -  Black  Rock1 
Project  Site2 

20 

0 

Footnotes  (Table  2-3): 

1.  Data  source,  EPA  Aerometric  Information  Retrieval  System  (AIRS).   For  period  from  1985  to  1993,  data  collected  at  Lost 
Horse  monitoring  site.   For  1994,  data  collected  at  Black  Rock  monitoring  site. 

2.  From  data  collected  at  Project  Site  between  March  1990  and  April  1991. 


The  discontinuity  in  the  ozone  data  for  the  JTNP  after  1993  is  due  to  relocation  of  the 
ozone  monitor  from  the  Lost  Horse  to  the  Black  Rock  monitoring  site.   The  Lost 
Horse  monitoring  site  is  located  towards  the  center  of  Joshua  Tree  National  Park, 
while  the  Black  Rock  monitoring  site  is  towards  the  northwest  corner  of  the  Park, 
approximately  15  miles  northwest  of  the  Lost  Horse  site.   As  shown  on  Figure  2-6, 
the  data  collected  at  the  Black  Rock  monitoring  site  shows  significantly  higher  ozone 
levels  than  the  Lost  Horse  monitoring  site.   This  change  in  ozone  levels  is  most  likely 
due  to  the  relocation  of  the  monitoring  station  rather  than  changes  in  regional  ozone 
levels  with  the  Black  Rock  monitoring  site  located  closer  to  the  San  Gorgonio  Pass 
which  is  a  major  air  pollution  transport  corridor  between  the  SEDAB  with  the  SCAB. 
In  a  letter  dated  June  24,  1994,  the  National  Park  Service  asked  the  Environmental 
Protection  Agency  to  designate  the  area  near  the  park  as  a  nonattainment  area  for  the 
national  ambient  air  quality  standard  for  ozone.   EPA  has  not  acted  on  the  Service's 
request. 
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Figure  2-6A 

Maximum  Hourly  Ozone  Levels 

in  the  Joshua  Tree  National  Park  and  Project  Site,  1985-1994 
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Figure  2-6B 

Maximum  Hourly  Ozone  Levels    1984  - 1994 
Stations  in  General  Vicinity  of  Eagle  Mountain 
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Figure  2-7  A 

Violations  of  the  California 

1-Hour  Ozone  Standard 

Joshua  Tree  National  Park  and  Project  Site,  1985-1994 
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Figure  2-7B 

Number  of  Days  that  the  California  1-hr 

Ozone  Standard  was  Exceeded  for  Stations 

in  the  General  Vicinity  of  Eagle  Mtn  1984  - 1994 
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South  Coast  Air  Basin.   Maximum  ozone  concentrations  in  the  SCAB  usually  are 
recorded  during  the  summer  months.   Table  2-4  shows  the  California  and  federal  air 
quality  standards  for  ozone,  and  maximum  levels  recorded  in  the  SCAB  in  the  period 
1984-1994.   The  data  show  that  the  state  ozone  air  quality  standard  was  exceeded 
over  half  the  days  in  the  year. 


Table  2-4 
Ozone  Levels  in  the  South  Coast  Air  Basin 

1984-1994 
(parts  per  million  -  ppm) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1- 

Hour 

Average 

0.34 

0.39 

0.35 

0.33 

0.35 

0.34 

0.33 

0.32 

0.30 

0.28 

0.30 

Number  of 

Days 

Exceeding 

State 
Standard 

(0.09  ppm, 
1-hour) 

209 

218 

217 

196 

216 

211 

185 

183 

191 

185 

165 

Federal 
Standard 
(0.12  ppm, 
1-hour) 

175 

174 

164 

162 

178 

157 

132 

130 

143 

124 

118 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 


The  long-term  trends  of  maximum  one-hour  ozone  readings  and  of  violations  of  the 
ozone  air  quality  standards  in  the  SCAB  are  shown  in  Figures  2-8  and  2-9, 
respectively.   Peak  ozone  levels  have  gradually  declined  in  the  South  Coast  Air  Basin 
over  the  last  fifteen  years,  despite  significant  population  growth  in  the  region. 
However,  the  frequency  of  violations  has  dropped  at  a  slower  rate  over  the  last 
several  years  after  a  substantial  drop  in  the  late  1970s  and  early  1980s.   The  basin  is 
classified  as  an  extreme  nonattainment  area  for  ozone  for  purposes  of  state  and  federal 
air  quality  planning. 
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Figure  2-8 

Maximum  Hourly  Ozone  Levels 

in  South  Coast  Air  Basin,  1973-1994 


0.60 


0.50 


c 
.o 

I  0.40 

v. 

a 

w  0  30 
CD 

g  0.20 
o 

N 

o 

0.10 


0.00 


I 


_L 


_L 


_L 


J_ 


_L 


_L 


_L 


Maximum  Hourly 
Concentration 

* 

3-Year  Average 


Federal 
Standard 


State 
Standard 


73    74    75    76     77    78    79     30 


■81     '82    'S3    "84     '85     '86 

Calendar  Year 


■87    '88    '89    '90    "91     "92    93    -94 


Source:  California  Air  Quality  Data,  Annual  Summary, 
California  Air  Resources  Board 


Figure  2-9 

violations  of  the  California 

1-Hour  Ozone  Standard 

South  Coast  Air  Basin,  1973-1994 
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South  Central  Coast  Air  Basin.   Table  2-5  shows  the  state  and  federal  air  quality 
standards  for  ozone  and  the  maximum  levels  recorded  in  the  basin  between  1989  and 
1994.   This  five-year  trend  indicates  a  steady  decline  in  both  the  maximum  measured 
ozone  concentrations  and  the  number  of  days  in  the  year  that  the  basin  exceeds  the 
federal  and  state  ozone  standard. 


Table  2-5 

Ozone  Levels  in  the  South  Central  Coast  Air  Basin 

1989-1994 

(parts  per  million  -  ppm) 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour  Average 

0.23 

0.17 

0.17 

0.15 

0.15 

0.16 

Number  of  Days  Exceeding 

State  Standard 
(0.09  ppm,  1-hour) 

117 

103 

111 

73 

63 

90 

Federal  Standard 
(0.12  ppm,  1-hour) 

46 

18 

35 

12 

14 

17 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 


# 


Figures  2-10  and  2-11  show,  respectively,  the  long-term  trend  of  the  maximum  one- 
hour  ozone  concentrations  and  of  violations  of  ozone  air  quality  standards  in  the 
SCCAB.   Under  the  federal  standards,  the  Santa  Barbara  and  Ventura  Counties  are 
classified  as  moderate  and  severe- 15  nonattainment  areas  for  ozone,  respectively.    All 
other  areas  of  the  basin  are  unclassified  or  attainment  for  ozone.   For  purposes  of 
state  air  quality  planning,  the  Santa  Barbara  and  Ventura  Counties  are  classified  as 
serious  and  severe  nonattainment  areas  for  ozone,  respectively,  while  San  Luis  Obispo 
County  is  classified  as  a  moderate  nonattainment  area  for  ozone. 
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Figure  2-10 

Maximum  Hourly  Ozone  Levels 

in  South  Central  Coast  Air  Basin,  1973-1994 
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Figure  2-11 

violations  of  the  California 

1-Hour  Ozone  Standard 

South  Central  Coast  Air  Basin,  1973-1994 
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San  Diego  Air  Basin.  Table  2-6  shows  the  state  and  federal  air  quality  standards  for 
ozone  and  the  maximum  levels  recorded  in  the  basin  between  1989  and  1994.   As 
seen  in  the  table,  ozone  levels  have  generally  declined  in  this  six-year  period.   The 
data  indicate  that  the  number  of  days  that  the  basin  experiences  an  exceedance  of  the 
federal  and  state  ozone  standards  is  declining  at  a  steady  pace. 


Table  2-6 

Ozone  Levels  in  the  San  Diego  Air  Basin 

1989-1994 

(parts  per  million  -  ppm) 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour  Average 

0.25 

0.20 

0.21 

0.17 

0.19 

0.15 

Number  of  Days  Exceeding 

State  Standard 
(0.09  ppm,  1-hour) 

158 

139 

106 

97 

89 

79 

Federal  Standard 
(0.12  ppm,  1-hour) 

55 

39 

27 

19 

14 

9 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 


Figures  2-12  and  2-13  show  the  long-term  trend  of  the  maximum  one-hour  ozone 
concentrations  and  of  violations  of  ozone  air  quality  standards  in  the  SDAB.   The 
basin  is  classified  as  a  severe/severe- 15  nonattainment  area  with  respect  to  state  and 
federal  ozone  standards. 


2.4.2   Nitrogen  Dioxide 

Nitrogen  dioxide  (NO2)  is  formed  primarily  in  the  atmosphere  from  a  reaction 
between  nitric  oxide  (NO)  and  oxygen  or  ozone.   Nitric  oxide  is  formed  during  high- 
temperature  combustion  processes  when  the  nitrogen  and  oxygen  in  the  combustion 
air  combine.   Although  NO  is  much  less  harmful  than  N02,  it  can  be  converted  to 
N02  in  the  atmosphere  within  a  matter  of  hours,  or  even  minutes  under  certain 
conditions. 

Southeast  Desert  Air  Basin.  Table  2-7  shows  the  air  quality  standards  for  N02,  plus 
the  maximum  levels  recorded  in  the  SEDAB  in  the  period  1984-1994.   The  data  show 
that  N02  concentrations  have  been  below  the  federal  standards  for  several  years. 
Table  2-7  also  shows  the  highest  one-hour  ambient  N02  concentration  and  the  annual 
average  concentration  measured  during  on-site  monitoring  that  occurred  between  April 
1990  and  March  1991  at  the  Project  Site.  There  was  a  steady  decrease  in  N02  levels 
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Figure  2-12 
Maximum  Hourly  Ozone  Levels 
San  Diego  Air  Basin,  1973-1994 
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Figure  2-13 

violations  of  the  California 

1-Hour  Ozone  Standard 

San  Diego  Air  Basin,  1973-1994 
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Table  2-7 

Nitrogen  Dioxide  Levels  in  the  Southeast  Desert  Air  Basin 

(Worst  Case) 

1984-1994 
(parts  per  million  -  ppm) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour  Average 

0.16 

0.14 

0.15 

0.13 

0.11 

0.12 

0.19 

0.25 

0.24 

0.36 

0.23 

Highest  On-Site  1-Hour 
Average 

0.041 

Annual  Average 

0.017 

0.018 

0.015 

0.017 

0.016 

0.019 

0.020 

0.020 

0.018 

0.016 

0.021 

On-Site  Annual  Average 

0.0032 

Number  of  Days  Exceeding 
State  Std  (0.25  ppm,  1-hr) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

Exceeds  the  Federal 
Standard? 
(0.053  Ann.    Avg.) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 

1.  Highest  N02  concentration  measured  at  Eagle  Mountain  between  March  1990  and  April  1991. 

2.  Annual  average  NO;  concentration  measured  at  Eagle  Mountain  between  March  1990  and  April  1991. 


until  1989  when  a  clear  N02  increase  developed  between  1990  and  1993.   This 
increase  occurs  only  at  the  northern  edge  of  San  Bernardino  County  at  Trona,  near 
China  Lake.   The  N02  levels  at  Palm  Springs  and  Twenty  Nine  Palms,  which  are 
west  and  northwest  of  the  Project  Site,  are  less  than  one-half  of  the  state  N02 
standard. 

Based  on  the  location  of  Trona,  the  data  suggest  that  the  elevated  N02  readings  may 
be  due  to  pollutant  transport  from  two  routes:  1)  the  San  Joaquin  Valley  Air  Basin 
through  the  Tehachapi  Pass,  and  2)  the  South  Coast  Air  Basin  through  the  Soledad 
Canyon  and  Cajon  Pass. 

Figure  2-14  shows  the  trend  of  maximum  one-hour  N02  levels  in  the  basin.   Violation 
days  are  plotted  in  Figure  2-15.   A  violation  of  the  state  N02  was  recorded  in  1993. 


Under  the  federal  standards,  the  basin  is  in  unclassified/attainment  status, 
is  in  attainment  for  purposes  of  the  California  standards. 


The  basin 


Joshua  Tree  National  Park.   Due  to  the  absence  of  an  N02  monitor  in  the  JTNP,  no 
N02  ambient  data  is  available  for  the  JTNP.   Because  the  JTNP  is  located  in  the 
SEDAB  just  to  the  north  and  west  of  the  Project  Site,  the  N02  levels  for  the  JTNP 
are  expected  to  be  between  the  worst-case  levels  shown  above  for  the  SEDAB  and 
those  measured  at  the  Project  Site. 
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Figure  2-14 

Maximum  Hourly  N02  Levels 

in  Southeast  Desert  Air  Basin,  1973-1994 
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Figure  2-15 

Violations  of  the  California 

1-HourN 02  Standard 

Southeast  Desert  Air  Basin,  1973-1994 
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South  Coast  Air  Basin.    Table  2-8  shows  the  state  and  federal  air  quality  standards 
for  N02,  plus  the  maximum  levels  recorded  in  the  SCAB  in  the  period  1984-1994. 
Figure  2-16  shows  the  trend  of  maximum  1-hour  N02  levels  in  the  basin,  while 
violation  days  are  plotted  in  Figure  2-17.    The  trend  indicates  a  steady  decline  in  peak 
hour,  the  number  of  violations,  and  annual  average  concentrations  over  the  last  10-15 
years.    The  basin  is  a  nonattainment  area  for  N02  for  purposes  of  state  and  federal  air 
quality  planning.* 


Table  2-8 
Nitrogen  Dioxide  Levels  in  the  South  Coast  Air  Basin 

1984-1994 
(parts  per  million  -  ppm) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour  Average 

0.35 

0.35 

0.33 

0.42 

0.54 

0.34 

0.28 

0.38 

0.19 

0.26 

0.25 

Annual  Average 

0.057 

0.061 

0.061 

0.055 

0.061 

0.043 

0.039 

0.041 

0.023 

0.036 

0.039 

Number  of  Days 
Exceeding  State 
Standard 
(0.25  ppm,  1-hour) 

12 

9 

9 

7 

11 

8 

6 

9 

0.00 

1 

0 

Exceeds  the  Federal 
Standard? 
J   (0.053  Ann.  Avg.) 

Y 

Y 

Y 

Y 

Y 

N 

N 

N 

N 

N 

N 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board. 


South  Central  Coast  Air  Basin.    Table  2-9  shows  the  air  quality  standards  for  N02, 
plus  the  maximum  levels  recorded  in  the  SCCAB  between  1989  and  1994.    The  data 
show  that  N02  concentrations  have  been  below  the  state  and  federal  standards  since 
1979.  Under  the  federal  standards,  the  basin  is  in  unclassified/ attainment  status.    The 
basin  is  in  attainment  for  purposes  of  the  California  standards.    Figure  2-18  shows  the 
trend  of  maximum  one-hour  N02  levels  in  the  basin.    Violations  of  the  California 
standard  are  shown  in  Figure  2-19. 


Although  the  SCAB  met  the  federal  annual  average  N02  standard  in  1992  through  1994,  EPA 
has  not  formally  changed  the  area's  designation. 


2-29 


Table  2-9 
Nitrogen  Dioxide  Levels  in  the  South  Central  Coast  Air  Basin 

1989-1994 
(parts  per  million  -  ppm) 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour  Average 

0.12 

0.16 

0.16 

0.10 

0.11 

0.13 

Annual  Average 

.012 

0.01 

0.01 

0.009 

0.009 

0.008 

Number  of  Days  Exceeding 
State  Standard 
(0.25  ppm,  1-hour) 

0 

0 

0 

0 

0 

0 

Exceed   Federal  Standard? 
(0.053  ppm,  annual  avg) 

N 

N 

N 

N 

N 

N 

Source:    California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 
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Figure  2-16 

Maximum  Hourly  N02  Levels 

in  South  Coast  Air  Basin,  1973-1994 
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Figure  2-17 

Violations  of  the  California 

1-Hour  N02  Standard 

South  Coast  Air  Basin,  1973-1994 
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Figure  2-18 

Maximum  Hourly  N02  Levels 

in  South  Central  Coast  Air  Basin,  1973-1994 
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Figure  2-19 

Violations  of  the  California 

1-HourN02  Standard 

South  Central  Coast  Air  Basin,  1973-1994 
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San  Diego  Air  Basin.  Table  2-10  shows  the  air  quality  standards  for  N02,  plus  the 
maximum  levels  recorded  in  the  SDAB  between  1989  and  1994.  The  data  show  that 
N02  concentrations  have  been  below  the  state  and  federal  standards  for  several  years. 
Under  the  federal  standards,  the  basin  is  in  unclassified/attainment  status.  The  basin 
is  in  attainment  for  purposes  of  the  California  standards.  Figure  2-20  shows  the  trend 
of  maximum  one-hour  N02  levels  in  the  basin.  Violations  of  the  California  standard 
are  shown  in  Figure  2-21. 


Table  2-10 
Nitrogen  Dioxide  Levels  in  San  Diego  Air  Basin 

1989-1994 
(parts  per  million  -  ppm) 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour  Average 

0.23 

0.18 

0.16 

0.19 

0.13 

0.16 

Annual  Average 

.028 

.025 

.025 

.023 

.021 

.022 

Number  of  Days  Exceeding 

State  Standard 
(0.25  ppm,  1-hour) 

0 

0 

0 

0 

0 

0 

Exceed  Federal  Standard? 
(0.053  ppm,  annual  avg) 

N 

N 

N 

N 

N 

N 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 
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Figure  2-20 

Maximum  Hourly  N02  Levels 

San  Diego  Air  Basin,  1973-1994 
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Violations  of  the  California 

1-Hour  N02  Standard 

San  Diego  Air  Basin,  1973-1994 
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2.4.3   Carbon  Monoxide 

Carbon  monoxide  is  a  product  of  inefficient  combustion,  principally  from  automobiles 
and  other  mobile  sources  of  pollution.   In  many  areas  in  California,  CO  emissions 
from  wood-burning  stoves  and  fireplaces  can  also  be  measurable  contributors. 
Industrial  sources  of  pollution  typically  contribute  less  than  10  percent  of  ambient  CO 
levels.   Peak  CO  levels  occur  typically  during  winter  months,  due  to  a  combination  of 
higher  emission  rates  and  stagnant  weather  conditions. 

Southeast  Desert  Air  Basin.  Table  2-11  shows  the  California  and  federal  air  quality 
standards  for  CO,  and  the  maximum  1-hour  and  8-hour  average  levels  recorded  in  the 
SEDAB  during  the  period  1984-1994.   Table  2-11  also  shows  the  highest  1-hour  and 
8-hour  ambient  CO  concentrations  measured  during  on-site  monitoring  that  occurred 
between  March  1990  and  April  1991  at  the  Project  Site. 


Table  2-11 

Carbon  Monoxide  Levels  in  the  Southeast  Desert  Air  Basin 

(Worst  Case) 

1984-1994 

(parts  per  million  -  ppm) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  8-Hour  Average 

4.9 

5.7 

4.6 

4.4 

5.9 

7.1 

8.3 

7.1 

5.4 

5.9 

13.1 

Highest  On-Site  8-Hour  Average 

3.71 

Highest  1-Hour  Average 

10 

12 

9 

12 

13 

13 

11 

10 

9 

8 

31 

Highest  On-Site  1-Hour  Average 

8.92 

Number  of  Days  Exceeding 
State  Standard  (20  ppm,  1-hr) 
State  Standard  (9.0  ppm,  8-hr) 
Federal  Standard  (35  ppm,  1-hr) 
Federal  Standard  (9  ppm,  8-hr) 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

4 
10 
0 
9 

Source:    California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 

1.  Highest  8-hour  CO  concentration  measured  at  Eagle  Mountain  between  March  1990  and  April  1991. 

2.  Highest  1-hour  CO  concentration  measured  at  Eagle  Mountain  between  March  1990  and  April  1991. 


The  trends  of  maximum  8-hour  average  CO  levels  and  violations  of  the  state  8-hour 
standard  are  shown  in  Figures  2-22  and  2-23,  respectively.   The  trend  of  maximum 
1-hour  CO  levels  in  the  basin  is  shown  in  Figure  2-24.   There  have  been  no 
exceedances  of  any  state  or  federal  air  quality  standards  for  CO  since  1979  in  the 
Southeast  Desert  Air  Basin,  until  1994.   The  1994  exceedances  were  all  recorded  at  a 
new  monitoring  station  in  Calexico,  which  began  operating  in  June  1994.   The 
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Figure  2-22 

Maximum  8-Hour  Average  CO  Levels 

in  Southeast  Desert  Air  Basin,  1973-1994 
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Figure  2-23 

violations  of  the  California 

8-Hour  CO  Standard 

Southeast  Desert  Air  Basin,  1973-1994 
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Figure  2-24 

Maximum  Hourly  CO  Levels 

in  Southeast  Desert  Air  Basin,  1973-1994 
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basin  is  considered  an  attainment  area  for  CO  for  purpose  of  state  and  federal  air 
quality  planning. 

Joshua  Tree  National  Park.  Due  to  the  absence  of  a  CO  monitor  in  the  JTNP,  no 
CO  ambient  data  are  available  for  the  JTNP.   Because  the  JTNP  is  located  in  the 
SEDAB  just  to  the  north  and  west  of  the  Project  Site,  the  CO  levels  for  the  JTNP  are 
expected  to  be  between  the  worst-case  levels  shown  above  for  the  SEDAB  and  those 
measured  at  the  Project  Site. 

South  Coast  Air  Basin.  Table  2-12  shows  the  California  and  federal  air  quality 
standards  for  CO,  and  the  maximum  1-hour  and  8-hour  average  levels  recorded  in  the 
SCAB  during  the  period  1984-1994.   Maximum  8-hour  CO  levels  in  the  basin  are 
roughly  two  to  three  times  the  state  and  federal  standards.   The  federal  1-hour 
standard  is  being  met,  but  not  the  more  stringent  state  standard. 

The  trends  of  maximum  8-hour  average  CO  levels  and  violations  of  the  state  8-hour 
standard  are  shown  in  Figures  2-25  and  2-26,  respectively.   The  trend  of  maximum 
hourly  CO  levels  in  the  basin  is  shown  in  Figure  2-27.   The  data  show  that  while  CO 
levels  have  decreased  over  the  last  20  years,  the  trends  have  slowed  over  the  last  five 
to  ten  years. 
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Table  2-12 
Carbon  Monoxide  Levels  in  the  South  Coast  Air  Basin                                                               j& 

1984-1994 
(parts  per  million  -  ppm) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  8-hour  average 

19.7 

27.7 

19.7 

19.6 

27.5 

21.8 

16.8 

17.4 

18.8 

14.6 

16.1 

Highest  1-hour  average 

29 

33 

27 

26 

32 

31 

24 

30 

28 

21 

25 

Number  of  days  exceeding 
State  Standard  (20  ppm,  1-hr) 
State  Standard  (9.0  ppm,  8-hr) 
Federal  Standard  (35  ppm,  1-hr) 
Federal  Standard  (9  ppm,  8-hr) 

17 
77 
0 
75 

18 
59 

0 
51 

11 
58 
0 
49 

12 
48 
0 

43 

21 
65 
0 
60 

19 
66 
0 
66 

7 
44 
0 
44 

5 
49 

0 
49 

6 

36 
0 
36 

1 
26 

0 
26 

1 

24 
0 

22 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 


The  SCAB  is  classified  as  a  serious  nonattainment  area  for  CO  for  purposes  of  state 
and  federal  air  quality  planning. 
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Figure  2-25 
Maximum  8-Hour  Average  CO  Levels 
in  South  Coast  Air  Basin,  1973-1994 
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Figure  2-26 

Violations  of  the  California 

8-Hour  CO  Standard 

South  Coast  Air  Basin,  1973-1994 
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Figure  2-27 

Maximum  Hourly  CO  Levels 

in  South  Coast  Air  Basin,  1973-1994 
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South  Central  Coast  Air  Basin.  Table  2-13  shows  the  air  quality  standards  for  CO, 
plus  the  maximum  levels  recorded  in  the  SCCAB  in  the  period  between  1989  and 
1994.   The  data  show  that  CO  concentrations  have  been  below  the  state  and  federal 
standards  for  several  years.   The  trends  of  maximum  8-hour  average  CO  levels  and 
violations  of  the  state  8-hour  standard  are  shown  in  Figures  2-28  and  2-29, 
respectively.   The  trend  of  maximum  1-hour  CO  levels  in  the  basin  is  shown  in 
Figure  2-30.   The  basin  is  an  attainment  with  the  state  and  federal  air  quality 
standards.   The  basin  is  considered  an  attainment  area  for  CO  for  purpose  of  state  and 
federal  air  quality  planning. 


Table  2-13 

Carbon  Monoxide  Levels  in  the  South  Coast  Central  Air  Basin 

(Worst  Case) 

1989-1994 

(parts  per  million  -  ppm) 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  8-Hour  Average 

7.4 

6.8 

6.4 

5.9 

5.2 

6.5 

Highest  1-Hour  Average 

11 

11 

9 

12 

9 

11 

Number  of  Days  Exceeding 
State  Standard  (20  ppm,  1-hr) 
State  Standard  (9.0  ppm,  8-hr) 
Federal  Standard  (35  ppm,  1-hr) 
Federal  Standard  (9  ppm,  8-hr) 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

Source:    California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 
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Figure  2-28 

Maximum  8-Hour  Average  CO  Levels 

in  South  Central  Coast  Air  Basin,  1973-1994 
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Source:  California  Air  Quality  Data,  Annual  Summary, 
California  Air  Resources  Board 
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Figure  2-29 

Violations  of  the  California 

8-Hour  CO  Standard 

South  Central  Coast  Air  Basin,  1973-1994 
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Figure  2-30 

Maximum  Hourly  CO  Levels 

in  South  Central  Coast  Air  Basin,  1973-1994 
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San  Diego  Air  Basin.   Table  2-14  shows  the  air  quality  standards  for  CO,  plus  the 
maximum  levels  recorded  in  the  SDAB  between  1989  and  1994.   The  data  show  that 
CO  concentrations  have  been  below  the  state  and  federal  1-hour  CO  standards  for 
several  years.   The  state  and  federal  8-hour  CO  standards  were  exceeded  in  1989  and 
1990;  however,  the  SDAB  has  not  experienced  an  exceedance  of  these  standards  in 
the  last  three  years. 

The  trends  of  maximum  8-hour  average  CO  levels  and  violations  of  the  state  8-hour 
standard  are  shown  in  Figures  2-31  and  2-32,  respectively.   The  trend  of  maximum 
1-hour  CO  levels  in  the  basin  is  shown  in  Figure  2-33.   The  western  portion  of  the 
basin  is  classified  as  a  moderate  nonattainment  for  the  purpose  of  state  and  federal  air 
quality  planning.   All  other  areas  are  unclassified  or  attainment  for  CO. 
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Table  2-14 

Carbon  Monoxide  Levels  in  the  San  Diego  Air  Basin 

(Worst  Case) 

1989-1994 

(parts  per  million  -  ppm) 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  8-hour  average 

10.5 

9.1 

7.9 

7.9 

7.5 

7.6 

Highest  1-hour  average 

17 

18 

14 

14 

11 

11 

Number  of  days  exceeding 
State  Standard  (20  ppm,  1-hr) 
State  Standard  (9.0  ppm,  8-hr) 
Federal  Standard  (35  ppm,  1-hr) 
Federal  Standard  (9  ppm,  8-hr) 

0 
6 
0 
6 

0 
1 
0 
1 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 
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Figure  2-31 
Maximum  8-Hour  Average  CO  Levels 
San  Diego  Air  Basin,  1973-1994 
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Figure  2-32 

Violations  of  the  California 

8-Hour  CO  Standard 

San  Diego  Air  Basin,  1973-1994 
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Figure  2-33 

Maximum  Hourly  CO  Levels 

San  Diego  Air  Basin,  1973-1994 
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2.4.4  Sulfur  Dioxide 

Sulfur  dioxide  (SO2)  is  produced  when  any  sulfur-containing  fuel  is  burned.   It  is  also 
emitted  by  chemical  plants  that  treat  or  refine  sulfur  or  sulfur-containing  chemicals. 
Because  of  the  complexity  of  the  chemical  reactions  that  convert  S02  to  other 
compounds  (such  as  sulfates),  peak  concentrations  of  S02  occur  at  different  times  of 
the  year  in  different  parts  of  the  state,  depending  on  local  fuel  characteristics, 
weather,  and  topography. 

Southeast  Desert  Air  Basin.   Table  2-15  shows  the  California  and  federal  air  quality 
standards  for  S02,  and  the  maximum  levels  recorded  in  the  Southeast  Desert  Air 
Basin  during  the  period  1989-1994.   As  shown  in  Figures  2-34  and  2-35,  S02  levels 
in  the  SEDAB  have  been  well  within  air  quality  standards  since  1978.   The  most 
recent  violation  of  the  more-stringent  state  standard  was  in  1990.   The  basin  is 
considered  to  be  in  attainment  of  the  state  and  federal  S02  standards. 


Table  2-15 
Sulfur  Dioxide  Levels  in  the  Southeast  Desert  Air  Basin 

1989-1994 
(parts  per  million  -  ppm) 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour 

0.08 

0.08 

0.03 

0.03 

0.03 

0.07 

Highest  24-Hour  Average 

0.03 

0.05 

0.013 

0.013 

0.010 

0.021 

Annual  Average 

0.002 

0.004 

0.003 

0.001 

0.001 

0.001 

Number  of  Days  Exceeding 
State  Standard  (0.04  ppm,  24-hr) 
State  Standard  (0.2S  ppm,  1-hr) 
Federal  Std  (0.14  ppm,  24-hr) 

0 
0 
0 

1 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 
(S02  levels  were  not  measured  at  Eagle  Mountain.] 
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Figure  2-34 

Maximum  24-Hour  Average  S02  Levels 

in  Southeast  Desert  Air  Basin,  1973-1994 
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Figure  2-35 

violations  of  the  California 

24-Hour  S02  Standard 

Southeast  Desert  Air  Basin,  1973-1994 
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Joshua  Tree  National  Park.   Due  to  the  absence  of  a  S02  monitor  in  the  JTNP,  no 
S02  ambient  data  are  available  for  the  JTNP.   Because  the  JTNP  is  located  in  the 
SEDAB,  the  S02  levels  for  the  JTNP  are  expected  to  be  at  or  below  the  worst-case 
levels  shown  above  for  the  SEDAB. 

South  Coast  Air  Basin.   Table  2-16  shows  the  California  and  federal  air  quality 
standards  for  S02,  and  the  maximum  levels  recorded  in  the  South  Coast  Air  Basin 
during  the  period  1989-1994.   The  1990  maximum  24-hour  average  was  slightly 
above  the  California  standard;  no  exceedances  of  state  or  federal  S02  standards  have 
been  observed  since  that  time. 


Table  2-16 
Sulfur  Dioxide  Levels  in  the  South  Coast  Air  Basin 

1989-1994 
(parts  per  million  -  ppm) 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour 

0.11 

0.31 

0.14 

0.15 

0.08 

0.04 

Highest  24-Hour  Average 

.024 

.036 

.018 

.035 

.014 

0.012 

Annual  Average 

.002 

.002 

.003 

.002 

.001 

.001 

Number  of  Days  Exceeding 
State  Stadnard  (0.04  ppm,  24-hr) 
State  Standard  (0.25  ppm,  1-hr) 
Federal  Std  (0.14  ppm,  24-hr) 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 


Figures  2-36  and  2-37  show  that  S02  levels  in  the  SCAB  generally  have  been  within 
state  air  quality  standards  since  1981.   The  basin  is  considered  to  be  an  attainment 
area  for  S02  for  purposes  of  state  and  federal  air  quality  planning. 
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Figure  2-36 

Maximum  24-Hour  Average  S02  Levels 

in  South  Coast  Air  Basin,  1973-1994 
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Figure  2-37 

violations  of  the  California 

24-Hour  S02  Standard 

South  Coast  Air  Basin,  1973-1994 
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South  Central  Coast  Air  Basin.   Table  2-17  shows  the  California  and  federal  air 
quality  standards  for  S02,  and  the  maximum  levels  recorded  in  the  South  Central 
Coast  Air  Basin  during  the  period  1989-1994.   The  data  show  that  S02  levels  in  the 
SCCAB  have  been  well  within  the  federal  air  quality  standards.   The  most  recent 
violations  of  the  more  stringent  state  standard  were  in  1990  and  1993. 


Table  2-17 
Sulfur  Dioxide  Levels  in  the  South  Central  Coast  Air  Basin 

1989-1994 
(parts  per  million  -  ppm) 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour 

0.22 

0.75 

0.14 

0.17 

0.57 

0.10 

Highest  24-Hour  Average 

.022 

.087 

.023 

.023 

.046 

0.010 

Annual  Average 

.001 

.001 

.001 

.000 

.001 

.000 

Number  of  Days  Exceeding 
State  Standard  (0.04  ppm,  24-hr) 
State  Standard  (0.25  ppm,  1-hr) 
Federal  Std  (0.14  ppm,  24-hr) 
Federal  Std  (0.03  ppm,  AnnAvg) 

0 
0 
0 
0 

1 
1 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

1 
1 
0 
0 

0 
0 
0 
0 

Source:    California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 


Figures  2-38  and  2-39  show  S02  levels  in  the  SCCAB.   The  Ventura  County  area  of 
the  basin  is  considered  to  be  in  attainment  of  the  state  and  federal  S02  standards;  all 
other  areas  are  unclassified  for  the  purposes  of  state  and  federal  air  quality  planning. 
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Figure  2-38 

Maximum  24-Hour  Average  S02  Levels 

in  South  Central  Coast  Air  Basin,  1973-1994 
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Figure  2-39 

violations  of  the  California 

24-Hour  S02  Standard 

South  Central  Coast  Air  Basin,  1973-1994 
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San  Diego  Air  Basin.   Table  2-18  shows  the  air  quality  standards  for  S02,  plus  the 
maximum  levels  recorded  in  the  SDAB  in  the  period  between  1989  and  1994.    The 
data  show  that  S02  concentrations  have  been  well  below  the  state  and  federal 
standards  for  several  years. 


Table  2-18 
Sulfur  Dioxide  Levels  in  the  San  Diego  Air  Basin 

1989-1994 
(parts  per  million  -  ppm) 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  1-Hour 

0.08 

0.06 

0.11 

0.12 

0.07 

0.10 

Highest  24-Hour  Average 

.020 

.018 

.023 

.038 

.019 

.025 

Annual  Average 

.003 

.003 

.002 

.003 

.001 

.001 

Number  of  Days  Exceeding 
State  Std  (0.04  ppm,  24-hr) 
State  Standard  (0.25  ppm,  1-hr) 
Federal  Std  (0.14  ppm,  24-hr) 
Federal  Std  (0.03  ppm,  AnnAvg) 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

Source:   California  Air  Quality  Data,  Annual  Summary,  California. 


Figures  2-40  and  2-41  show  that  S02  levels  in  the  SDAB  are  within  state  air  quality 
standards.  The  basin  is  considered  to  be  an  attainment  area  for  S02  for  purposes  of 
state  and  federal  air  quality  planning. 
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Figure  2-40 

Maximum  24-Hour  Average  S02  Levels 

San  Diego  Air  Basin,  1973-1994 
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Figure  2-41 

Violations  of  the  California 

24-Hour  S02  Standard 

San  Diego  Air  Basin,  1973-1994 
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2.4.5   Suspended  Sulfates 

Suspended  sulfates  are  the  product  of  further  oxidation  of  sulfur  dioxide.  Elevated 
levels  can  also  be  due  to  natural  causes,  such  as  wind-blown  dust,  in  some  parts  of 
the  state.   There  is  no  federal  ambient  air  quality  standard  for  sulfates. 

Southeast  Desert  Air  Basin.   Table  2-19  shows  the  California  air  quality  standard  for 
sulfate  and  the  maximum  levels  recorded  in  the  basin  during  the  period  1984-1994. 
In  1985  and  1986,  the  maximum  readings  were  abnormally  high.   These  aberrant 
levels  were  recorded  at  China  Lake  during  a  brief  period  of  extremely  high  winds  that 
entrained  the  naturally  occurring  sulfates  from  the  dry  lake  there.   To  give  some 
perspective  to  the  readings,  the  second-highest  readings  for  the  1984-1994  period  are 
also  presented. 


Table  2-19 
Suspended  Sulfate  Levels  in  the  Southeast  Desert  Air  Basin 

1984-1994 
(micrograms  per  cubic  meter  -  /xg/m3) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  24-Hour  Average 

39.0 

126.1 

122.0 

20.5 

14.8 

19.1 

29.1 

32.5 

18.6 

14.0 

50.1 

2nd  Highest  24-Hour  Average 

29.9 

42.7 

22.5 

16.9 

14.5 

18.3 

28.1 

29.9 

17.2 

14.0 

26.8 

Number  of  Days  Exceeding 
State  Standard  (25  /ig/m3,  24-hr) 

2 

2 

1 

0 

0 

0 

3 

2 

0 

0 

3 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 


The  trend  of  maximum  24-hour  average  sulfates  in  the  SEDAB  since  1984  is  plotted 
in  Figure  2-42,  and  the  trend  of  violations  is  shown  in  Figure  2-43.   In  Figure  2-42, 
the  three-year  running  average  includes  the  second-highest  readings  for  1985  and 
1986,  rather  than  the  abnormally  high  maximum  levels  recorded  in  those  years.   The 
basin  is  considered  attainment  for  state  air  quality  planning  purposes,  except  the 
Searles  Valley  Planning  Area  in  San  Bernardino  County. 
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Figure  2-42 
Maximum  24-Hour  Average  Sulfate  Levels 
in  Southeast  Desert  Air  Basin,  1973-1994 
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Figure  2-43 

Violations  of  the  California 

24-Hour  Sulfate  Standard 

Southeast  Desert  Air  Basin,  1973-1994 
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Joshua  Tree  National  Park.   Due  to  the  absence  of  a  suspended  sulfate  monitor  in 
the  JTNP,  no  suspended  sulfate  ambient  data  are  available  for  the  JTNP.   Because  the 
JTNP  is  located  in  the  SEDAB,  the  suspended  sulfate  levels  for  the  JTNP  are 
expected  to  be  at  or  below  the  worst-case  levels  shown  above  for  the  SEDAB. 

South  Coast  Air  Basin.  Table  2-20  shows  the  California  air  quality  standard  for 
suspended  sulfate  and  the  maximum  levels  recorded  in  the  basin  during  the  period 
1984-1994.   Maximum  24-hour  sulfate  levels  have  met  the  state  standard  since  1989. 


Table  2-19 
Suspended  Sulfate  Levels  in  the  South  Coast  Air  Basin 

1984-1994 
(micrograms  per  cubic  meter  -  (tg/tn3) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  24-Hour  Average 

28.3 

31.0 

26.3 

20.6 

28.1 

32.0 

28.4 

24.7 

22.6 

20.5 

26.8 

Number  of  Days  Exceeding 
State  Standard  (25  /ig/m3,  24-hr) 

2 

1 

4 

0 

2 

1 

3 

0 

0 

0 

1 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 


The  trend  of  maximum  24-hour  average  sulfates  in  the  SCAB  since  1984  is  plotted  in 
Figure  2-44,  and  the  trend  of  violations  is  shown  in  Figure  2-45.   Figure  2-44  shows 
that  maximum  sulfate  concentrations  have  been  in  a  general  decline  for  the  last  fifteen 
years. 

The  basin  has  transitioned  from  a  nonattainment  to  an  attainment  area  for  sulfates  for 
state  air  quality  planning  purposes.   There  is  no  federal  standard  for  sulfates. 
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Figure  2-44 

Maximum  24-Hour  Average  Sulfate  Levels 

in  South  Coast  Air  Basin,  1973-1994 
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Figure  2-45 

Violations  of  the  California 

24-Hour  Sulfate  Standard 

South  Coast  Air  Basin,  1973-1994 
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South  Central  Coast  Air  Basin.   Table  2-21  shows  the  California  air  quality 
standards  for  suspended  sulfates,  and  the  maximum  levels  recorded  in  the  basin 
during  the  period  between  1984  and  1990.   The  data  show  that  suspended  sulfate 
levels  in  the  SCCAB  have  been  well  within  the  air  quality  standards  since  1985. 
Suspended  sulfates  were  not  measured  in  the  South  Central  Coast  Air  Basin  after 
1990. 


Table  2-21 
Suspended  Sulfate  Levels  in  the  South  Central  Coast  Air  Basin 

1984-1994 
(micrograms  per  cubic  meter  -  fig/m  ) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  24-Hour 
Average 

27.7 

23.5 

21.4 

22.0 

17.1 

13.0 

15.6 

N/A 

N/A 

N/A 

N/A 

Number  of  Days 
Exceeding 
State  Standard 
(25  ^g/m3,  24-hr) 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

" 

Source:    California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 


The  trend  of  maximum  24-hour  average  sulfates  in  the  SCCAB  is  plotted  in 
Figures  2-46  and  2-47.   The  basin  is  considered  attainment  for  state  air  quality 
planning  purposes. 
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Figure  2-46 

Maximum  24-Hour  Average  Sulfate  Levels 

in  South  Central  Coast  Air  Basin,  1973-1994 
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Note:  Total  suspended  Sulfates  were  monitored  in  South 
Central  Coast  Air  Basin  only  between  1976and  1990. 


Figure  2-47 

violations  of  the  California 

24-Hour  Sulfate  Standard 

South  Central  Coast  Air  Basin,  1973-1994 
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Note    Total  suspended  Sulfates  were  monitored  in  South 
Central  Coast  Air  Basin  only  between  1976  and  1990. 
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San  Diego  Air  Basin.   Table  2-22  shows  the  California  air  quality  standards  for 
suspended  sulfate,  and  the  maximum  levels  recorded  in  the  basin  during  the  period 
between  1984  and  1994.   The  data  show  that  suspended  sulfate  levels  in  the  SDAB 
have  been  well  within  air  quality  standards. 


Table  2-22 
Suspended  Sulfate  Levels  in  the  San  Diego  Air  Basin 

1984-1994 
(micrograms  per  cubic  meter  -  /xg/m3) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  24-Hour 
Average 

18.0 

18.1 

17.6 

16.8 

17.2 

16.5 

16.8 

11.4 

9.9 

19.0 

15.4 

Number  of  Days 
Exceeding 
State  Standard 
(25  jig/m3,  24-hr) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Source:    California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 


The  trend  of  maximum  24-hour  average  sulfates  in  the  SDAB  is  plotted  in 

Figure  2-48  and  Figure  2-49.   The  basin  is  considered  attainment  for  state  air  quality 

planning  purposes. 
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Figure  2-48 

Maximum  24-Hour  Average  Sulfate  Levels 

San  Diego  Air  Basin,  1973-1994 
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violations  of  the  California 
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San  Diego  Air  Basin,  1973-1994 
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2.4.6   Fine  Particulate  (PM10) 

Particulate  matter  in  the  air  is  caused  by  a  combination  of  wind-blown  fugitive  dust, 
particles  emitted  from  combustion  sources  (usually  carbon  particles),  and  organic, 
sulfate,  and  nitrate  aerosols  formed  in  the  air  from  emitted  hydrocarbons,  sulfur 
oxides,  and  oxides  of  nitrogen.   Beginning  in  1984,  the  ARB  adopted  standards  for 
fine  particulate  (PM10  -  particulate  matter  less  than  10  microns  in  size),  and  phased 
out  the  pre-existing  total  suspended  particulate  (TSP)  standards.   PM10  standards  were 
substituted  for  TSP  standards  because  PM10  corresponds  to  the  size  range  of  inhalable 
particulate  related  to  human  health.   In  1987,  EPA  also  replaced  national  TSP 
standards  with  PM10  standards. 

Southeast  Desert  Air  Basin.   Table  2-23  shows  the  California  and  federal  air  quality 
standards  for  fine  particulate,  as  well  as  the  maximum  and  second-highest  levels 
recorded  in  the  SEDAB  during  the  period  1984-1994.   The  data  show  that  the  state 
standard  has  been  exceeded  about  50  days  per  year,  while  the  federal  standard  has 
been  exceeded  fewer  than  10  days  per  year.   However,  because  PM10  is  measured 
only  every  six  days  at  each  monitoring  location,  the  actual  number  of  excesses  may 
be  roughly  six  times  the  reported  values.    Also  shown  in  Table  2-23  are  the  highest 
24-hour  and  annual  average  PM10  concentrations  measured  during  on-site  monitoring 
that  occurred  between  April  1990  and  March  1991  at  the  Project  Site. 

Maximum  24-hour  levels  and  violations  for  the  period  1984-1994  are  graphically 
depicted  in  Figures  2-50  and  2-51,  respectively.   There  is  no  clear  trend  evident  in 
these  data. 

The  Coachella  Valley  area  in  the  SEDAB  is  considered  a  serious  PM10  nonattainment 
area.    Figure  2-52  shows  the  annual  average  PM10  concentrations  at  Banning  and  in 
the  Coachella  Valley  (Palm  Springs  and  Indio).   The  data  indicate  a  downward  trend 
in  PM10  levels.     Exceedances  of  the  federal  24-hour  standard  occur  infrequently  and 
are  not  limited  to  any  one  season.   The  exceedances  of  the  more  stringent  state 
standard  occur  in  every  month  of  the  year.   Studies  of  high  PMI0  days  have  shown 
wind-blown  dust  to  be  a  significant  contributor  to  PM10  in  this  area  (SCAQMD). 

The  Imperial  and  Searles  Valley  Planning  Areas  of  the  SEDAB  are  designated  as 
moderate  nonattainment  areas  with  respect  to  the  federal  PM10  standards.   The  rest  of 
the  air  basin,  including  the  Project  Site,  is  considered  unclassified  for  federal  air 
quality  planning  purposes.   The  SEDAB  is  considered  a  serious  nonattainment  area 
for  the  purposes  of  the  state  PM10  standard. 

Joshua  Tree  National  Park.   Due  to  the  absence  of  a  PM10  monitor  in  the  JTNP,  no 
PM10  ambient  data  are  available  for  the  JTNP.   Because  the  JTNP  is  located  in  the 
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Table  2-23 
Fine  Particulate  (PMI0)  Levels  in  Southeast  Desert  Air  Basin 

1984-1994 
(micrograms  per  cubic  meter  -  ug/m3) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  24-Hour  Average 

65 

496 

230 

171 

368 

712 

520 

780 

242 

175 

258 

2nd-highest  24-Hour  Average 

60 

358 

191 

163 

192 

676 

462 

534 

175 

166 

182 

On-site  Highest  24-Hour 
Average 

210.41 

Annual  Geometric  Mean  * 
(State  Standard  =  30  ug/m3) 

37.3 

59.9 

59.3 

65.2 

58.6 

66.4 

64.9 

59.8 

43.7 

47.2 

45.3 

On-site  Annual  Geometric 
Mean  * 

21.72 

Annual  Arithmetic  Mean  * 
(Federal  Standard  =  50  ^g/m3) 

39.5 

70.9 

64.1 

75.8 

66.2 

90.3 

79.3 

63.1 

47.3 

52.4 

48.7 

On-site  Annual  Arithmetic 
Mean  * 

29. 82 

Number  of  Days  Exceeding 
State  Std  (50  ug/m3,  24-hr) 
Federal  Std  (150  /xg/m3,  24-hr) 

6 
0 

57 
6 

54 
2 

56 
3 

56 

2 

63 
9 

64 

7 

58 

7 

43 
2 

47 
3 

65 
4 

Source:    California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 

*  No  basinwide  summary  available.   The  annual  mean  for  each  year  is  based  on  the  station  with  the  highest  annual  mean  in  the 

basin. 

1.  Highest  24-hour  PM,0  concentration  measured  at  Eagle  Mountain  between  March  1990  and  April  1991. 

2.  Annual  average  PMI0  concentration  measured  at  Eagle  Mountain  between  March  1990  and  April  1991. 


SEDAB  just  to  the  north  and  west  of  the  Project  Site,  the  PM10  levels  for  the  JTNP 
are  expected  to  be  between  the  worst-case  levels  shown  above  for  the  SEDAB  and 
those  measured  at  the  Project  Site. 

South  Coast  Air  Basin.   Table  2-24  shows  the  California  and  federal  air  quality 
standards  for  PM10,  as  well  as  the  maximum  levels  recorded  in  the  SCAB  during  the 
period  1984-1994.   The  24-hour  levels  are  four  to  ten  times  the  state  standard. 
Maximum  24-hour  levels  and  violations  for  the  period  1984-1993  are  graphically 
depicted  in  Figures  2-53  and  2-54,  respectively.   However,  because  PM10  is  measured 
only  every  six  days  at  each  monitoring  location,  the  actual  number  of  excesses  may 
be  roughly  six  times  the  reported  values. 
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Figure  2-50 

Maximum  24-Hour  PM10 

in  Southeast  Desert  Air  Basin,  1973-1994 
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Figure  2-51 
Violations  of  the  California  and  Federal 

24-Hour  PM10  Standards 
Southeast  Desert  Air  Basin,  1973-1994 
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Figure  2-52 

Annual  Average  PM10  Concentrations 
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Table  2-24 
PM,0  Levels  in  South  Coast  Air  Basin 

1984-1994 
(micrograms  per  cubic  meter  -  jxg/m3) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  24-Hour  Average 

135 

208 

294 

219 

289 

271 

475 

179 

649 

231 

161 

Annual  Geometric  Mean  * 
(State  Standard  =  30  fig/m3) 

41.2 

80.9 

111.2 

89.6 

104.6 

81.3 

66.9 

65.5 

62.4 

58.0 

55.9 

Annual  Arithmetic  Mean  * 
(Federal  Standard  =  50  /tg/m3) 

53.4 

96.1 

111.3 

89.6 

104.6 

94.2 

78.4 

76.0 

78.9 

72.4 

65.7 

Number  of  Days  Exceeding 
State  Std  (50  fig/m3,  24-hr) 
Federal  Std  (150  ^g/m3,  24-hr) 

7 
0 

59 
11 

60 
8 

58 
9 

65 
11 

67 
8 

64 

7 

56 
4 

51 
4 

61 
4 

58 
1 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 

*No  basinwide  summary  available.  The  annual  means  for  each  year  is  based  on  the  station  with  the  highest  annual  mean  in  the 
basin.  The  1992  second-highest  24-hour  average  was  222  /zg/m3.  The  highest  24-hour  average,  649  fig/m,  was  recorded  at  the 
monitoring  station  at  the  Ontario  Airport. 


The  Riverside,  Los  Angeles,  Orange,  and  San  Bernardino  Counties  in  the  South  Coast 
Air  Basin  are  designated  as  serious  federal  PM10  nonattainment  areas.   Because  the 
federal  EPA  has  classified  these  areas  as  serious,  the  SCAQMD  is  required  to  adopt 
the  use  of  best  available  control  measures  (BACMs)  on  existing  stationary  sources. 
The  BACM  requirements  must  be  implemented  by  February  8,  1997,  four  years  from 
the  date  when  EPA  reclassified  these  areas  from  moderate  to  serious  nonattainment. 
The  SCAB  is  considered  a  serious  nonattainment  area  for  the  purposes  of  the  state 
PM10  standard. 
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Figure  2-53 

Maximum  24-Hour  PM10 

in  South  Coast  Air  Basin,  1973-1994 
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Figure  2-54 

Violations  of  the  California  and  Federal 

24-Hour  PM10  Standards 

South  Coast  Air  Basin,  1973-1994 
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South  Central  Coast  Air  Basin.   Table  2-25  shows  the  California  and  federal  air 
quality  standards  for  PM10,  as  well  as  the  maximum  and  second-highest  levels 
recorded  in  the  SCCAB  between  1989  and  1994.   The  SCCAB  is  unclassified  or 
attainment  with  the  federal  PM10  air  quality  standards.   The  state  24-hour  PM10 
standard  is  exceeded  about  30  days  per  year,  while  the  annual  state  standard  has  been 
exceeded  each  year.      However,  because  PM10  is  measured  only  every  six  days  at 
each  monitoring  location  the  actual  number  of  excesses  may  be  roughly   six  times  the 
reported  values.   The  SCCAB  is  considered  nonattainment  for  the  purposes  of  the 
state  PM10  standard. 


Table  2-25 
PM,0  Levels  in  South  Central  Coast  Air  Basin 

1989-1994 
(micrograms  per  cubic  meter  -  jig/m3) 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  24-Hour  Average 

119 

133 

119 

135 

141 

139 

2nd  Highest  24-Hour  Average 

92 

102 

105 

131 

121 

112 

Annual  Geometric  Mean  * 
(State  Standard  =  30  fxg/va?) 

40.8 

35.3 

37.4 

37.2 

36.8 

27.6 

Annual  Arithmetic  Mean  * 
(Federal  Standard  =  50  fig/m3) 

42.9 

37.8 

49.3 

42.8 

43.6 

31.9 

Number  of  Days  Exceeding 
State  Std  (50  /*g/m\  24-hr) 
Federal  Std  (150  /ig/m3,  24-hr) 

37 
0 

22 
0 

35 
0 

17 
0 

24 
0 

14 
0 

Source:   California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 
*  No  basinwide  summary  available.   The  annual  mean  is  based  on  the  station  with  the 
highest  annual  mean  in  the  basin. 


Maximum  24-hour  levels  and  violations  for  the  period  1989-1994  are  graphically 
depicted  in  Figures  2-55  and  2-56,  respectively. 
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Figure  2-55 

Maximum  24-Hour  PM10 
in  South  Central  Coast  Air  Basin,  1973-1994 
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Figure  2-56 

Violations  of  the  California 

24-Hour  PM10  Standard 

South  Central  Coast  Air  Basin,  1973-1994 
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San  Diego  Air  Basin.  Table  2-26  shows  the  California  and  federal  air  quality 
standards  for  PM10,  as  well  as  the  maximum  and  second-highest  levels  recorded  in  the 
SDAB  between  1984  and  1994.   The  data  show  that  the  SDAB  is  in  attainment  with 
the  federal  PM10  air  quality  standards.   The  state  24-hour  PM 10  standard  has  been 
exceeded  fewer  than  15  days  per  year,  except  in  1989,  when  the  standard  was 
exceeded  on  28  days,  and  in  1994,  where  PM10  levels  at  Otay  Mesa  were  well  above 
other  areas  of  the  county.   However,  because  PM10  is  measured  only  every  six  days 
at  each  monitoring  location  the  actual  number  of  excesses  may  be  roughly  six  times 
the  reported  values.   The  data  over  this  five-year  period  do  not  show  a  specific  trend 
in  the  maximum  recorded  24-hour  PM10  concentrations.   The  SDAB  exceeds  the  state 
PM10  standard,  and  is  considered  nonattainment  for  the  purposes  of  the  state  PM10 
standard. 


Table  2-26 
PM,0  Levels  in  San  Diego  Air  Basin 

1984-1994 
(micrograms  per  cubic  meter  -  iig/m3) 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Highest  24-Hour  Average 

38 

53 

104 

94 

81 

90 

115 

101 

67 

127 

129 

2nd  Highest  24-Hour  Average 

38 

51 

77 

81 

80 

90 

74 

62 

58 

105 

121 

Annual  Geometric  Mean  * 
(State  Standard  =  30  jtg/m3) 

25.4 

34.1 

37.5 

34.6 

37.3 

41.3 

33.4 

38.0 

33.5 

41.1 

45.2 

Annual  Arithmetic  Mean  * 
(Federal  Standard  =  50  jjg/m3) 

26.5 

35.2 

39.5 

38.4 

40.1 

44.6 

33.0 

40.7 

35.8 

47.1 

50.9 

Number  of  Days  Exceeding 
State  Std  (50  jig/m3,  24-hr) 
Federal  Std  (150  /ig/m3,  24-hr) 

0 
0 

3 
0 

8 
0 

15 
0 

18 
0 

28 
0 

11 
0 

4 
0 

7 
0 

14 
0 

25 
0 

Source:    California  Air  Quality  Data,  Annual  Summary,  California  Air  Resources  Board 
*  No  basinwide  summary  available.   The  annual  mean  is  based  on  the  station  with  the 
highest  annual  mean  in  the  basin. 


Maximum  24-hour  levels  and  violations  for  the  period  1984-1994  are  graphically 
depicted  in  Figures  2-57  and  2-58,  respectively. 
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Figure  2-57 

Maximum  24-Hour  PM10 

in  San  Diego  Air  Basin,  1973-1994 


Maximum  24-Hour 
Average 

3-Year  Average 


Federal 
Standard 


State 

Standard 


73     74     75    76    77    78    79    '80    '81     '82    S3     "84     '85     36    '87    '88     '89    '90    "9f     "92    93    -94 

Calendar  Year 

Source:  California  Air  Quality  Data,  Annual  Summary, 
California  Air  Resources  Board 
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Figure  2-58 

Violations  of  the  California 

24-Hour  PM10  Standard 

San  Diego  Air  Basin,  1973-1994 
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Source:  California  A'r  Quality  Data,  Annual  Summary, 
California  Air  Resources  Board 
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2.5  Other  Air  Quality  Issues 

2.5.1   Regional  Visibility 

Visibility  refers  to  the  clarity  of  the  atmosphere  and  is  typically  measured  as  the 
distance  one  can  see  at  a  particular  location  and  time.   The  absorption  and  scattering 
of  light  by  both  gases  and  particles  in  the  atmosphere  restricts  visibility.   Natural 
phenomena  that  contribute  to  a  decrease  in  visibility  include  fog,  precipitation, 
blowing  sand/snow,  and  relative  humidities  greater  than  70  percent.   Man-made 
conditions  that  reduce  visibility  include  the  emission  of  combustion  gases  that 
transform  in  the  atmosphere  into  very  small  particles  termed  "aerosols. " 

Southeast  Desert  Air  Basin.   The  Southeast  Desert  Air  Basin  experiences  improving 
visibilities  as  you  move  from  west  to  east.   Near  the  urbanized  western  edge  of  the 
air  basin,  midday  visibilities  average  15  miles;  in  the  remote  desert  regions  at  the  east 
end,  average  visibilities  approach  70  miles.    As  relative  humidities  in  the  air  basin  are 
usually  below  70  percent,  water  vapor  in  the  air  does  not  significantly  influence 
visibility  levels.    In  the  absence  of  large  cities  or  industrial  complexes,  the  greatest 
contribution  to  visibility  degradation  is  made  by  the  transport  of  aerosols  from  the 
South  Coast  and  southern  San  Joaquin  Valley  Air  Basins. 

Visibility  in  the  Southeast  Desert  varies  seasonally  with  changing  aerosol  levels. 
Minimum  visibilities  occur  during  the  spring  and  summer  due  to  increased  transport 
of  aerosol  from  upwind  urban  areas.   A  contribution  to  deterioration  is  also  made  by 
local  sources  of  fugitive  dust  during  drier,  windier  summer  conditions.   Limited  data 
indicate  that  the  hourly  variation  in  visibility  is  small,  confirming  the  small  effect  on 
visibility  contributed  by  water  vapor. 

Historically,  the  locations  nearest  the  air  basin  where  visibility  was  monitored  were 
the  Ontario  and  Riverside  airports  in  the  eastern  end  of  the  South  Coast  Air  Basin.   A 
comparison  of  winter  versus  summer  median  daily  low  visibilities  for  the  Ontario  and 
Riverside  airports  is  included  in  Figure  2-59. 

Joshua  Tree  National  Park.   Because  the  JTNP  is  located  in  the  SEDAB,  the 
discussion  above  for  the  SEDAB  is  relevant  to  the  JTNP.   Since  the  JTNP  is  located 
in  the  desert  region  of  the  SEDAB,  visibilities  in  JTNP  are  at  the  higher  end  of  the 
range  discussed  above.   According  to  a  study  conducted  by  the  Colorado  State 
University  ("Spatial  And  Temporal  Patterns  And  The  Chemical  Composition  Of  The 
Haze  In  The  United  States:  An  Analysis  of  Data  from  the  IMPROVED  Network 
1988-1991,"  February  1993),  the  best  10  percent  of  winter  Background  Visual  Ranges 
(BVRs)  in  the  JTNP  are  approximately  1 12  miles,  while  the  best  10  percent  of 
summer  BVRs  in  the  JTNP  are  approximately  76  miles. 
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Figure  2-59 

Median  Daily  Low  Visibility  by  Five- Year  Periods 
(All  qualifying  days  with  relative  humidity  less  than  70%) 


Miles 


Los  Angeles    Long  Beach       Burbank  Ontario  Riverside  San  Bernardino 

Airport  Location 


Season 
Winter       1       I  Summer 


SCAQMD,  AQMP,  July  1991,  Technical  Report  V-6,  Visibility  Assessment  for  the  SCAB,  Chapter  2. 


South  Coast  Air  Basin.   The  South  Coast  Air  Basin  experiences  some  of  the  poorest 
visibility  in  California.   The  visibility  problem  in  the  SCAB  is  mostly  due  to  the 
scattering  and  absorption  of  light  by  fine  particulate  in  the  air.   Some  of  the 
particulate  is  emitted  directly,  as  in  the  case  of  elemental  carbon  from  diesel  exhaust, 
and  other  components  of  the  fine  particulate  are  secondary  aerosols  formed  from 
oxides  of  sulfur  (sulfates),  oxides  of  nitrogen  (nitrates)  and  organic  particulate  (from 
emissions  of  reactive  organic  gases). 

Visibility  in  the  South  Coast  varies  both  hourly  and  seasonally.   The  major  influence 
is  the  aerosol  levels  present,  while  water  vapor  from  the  ocean  has  a  strong  effect  in 
coastal  regions.   Aerosol  levels  vary  with  the  emission  rates  of  combustion  gases  and 
the  strength  of  sunlight  heating  the  atmosphere.   Generally,  visibility  is  highest  in  the 
morning  due  to  lower  pollutant  emission  rates  and  lower  formation  rates  of  aerosols  at 
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night.   As  the  day  progresses,  emission  rates  increase  with  increasing  traffic  levels, 
and  higher  sun  angles  accelerate  the  production  of  aerosols.    Maximum  aerosol 
concentrations,  and  lowest  visibilities,  occur  in  mid-afternoon  before  lower  angles  of 
the  sun  reduce  the  aerosol  production  rates. 

In  coastal  regions,  water  vapor  levels  generally  have  a  greater  effect  on  visibility  than 
aerosol  concentrations  in  spring  and  summer.   At  night,  cooler  temperatures  cause 
water  vapor  from  the  ocean  to  form  very  small  droplets.   These  droplets  act  like 
aerosol  particles  in  scattering  light,  causing  severe  reductions  in  visibility  especially 
when  droplets  become  numerous  enough  to  create  fog.   Later  in  the  day,  fog  and  high 
humidity  conditions  are  broken  up  as  the  air  is  heated  by  sunlight.   In  this  situation, 
visibility  is  lowest  in  the  morning  and  best  at  midday. 

Seasonal  changes  in  visibility  are  almost  entirely  due  to  fluctuations  in  aerosol 
concentrations.   Throughout  the  air  basin,  visibility  is  lower  in  the  spring  and 
summer,  then  improves  in  the  fall  and  winter.   These  trends  correlate  closely  with 
sulfate  and  nitrate  concentrations,  and  point  to  variations  in  the  production  of  these 
pollutants  which  are  climate  related.   In  the  summer,  solar  radiation  is  higher, 
inversions  are  stronger,  and  transport  winds  are  lighter,  maximizing  the  production  of 
aerosol  and  trapping  it  within  the  air  basin.    In  the  winter,  lower  aerosol  production 
rates  and  greater  dispersion  out  of  the  air  basin  result  in  lower  concentrations  and 
improved  visibility.   In  coastal  areas,  fog  and  high  humidity  conditions  also  cause 
morning  visibilities  in  the  spring  and  summer  to  be  lower  than  those  in  the  fall  and 
winter.   For  inland  locations,  median  low  visibilities  between  1985  and  1989  were  2 
to  2.5  times  greater  during  winter  than  during  summer. 

Historically,  visibility  trends  at  downtown  Los  Angeles  have  varied  in  a  cyclical 
fashion.    During  the  early  1940s,  a  sharp  deterioration  occurred  during  the  industrial 
expansion  of  the  war  years.   As  stationary  source  air  pollution  controls  were  imposed 
in  the  late  1940s,  significant  improvement  was  observed.   A  gradual  deterioration  in 
visibility  during  the  mid-1950s  was  due  to  growth  (especially  in  automobile  traffic) 
outstripping  stationary  source  controls.   This  trend  was  again  reversed  as  automotive 
controls  came  into  effect  and  stationary  source  controls  were  further  tightened, 
causing  visibility  to  slowly  improve  through  1986.   The  net  result  for  the  period  1958 
to  1986  was  moderate  improvement  in  visibility  for  the  coastal  portion,  and  moderate 
or  no  improvement  for  the  inland  portion  of  the  air  basin.      At  Los  Angeles  and 
Long  Beach  Airports,  median  low  visibilities  have  improved  from  5  miles  between 
1965  to  1969  to  8  miles  between  1984  and  1989.   At  Burbank  Airport,  median  daily 
low  visibilities  improved  from  5  miles  between  1965  and  1969  to  7  miles  between 
1980  and  1984,  then  decreased  to  6  miles  between  1984  and  1989.   At  Ontario 
Airport,  median  daily  low  visibilities  remained  at  3  miles  between  1960  and  1979, 
improving  to  4  miles  between  1980  and  1984,  and  remaining  at  4  miles  between  1984 
and  1989.   These  trends  are  shown  in  Figure  2-60. 


2-73 


Figure  2-60 

Median  Daily  Low  Visibility,  1985-1989 

Winter  vs.  Summer 

(All  qualifying  days  with  relative  humidity  less  than  70%) 


Miles 


1960-64        1965-69        1970-74        1975-79        1980-84        1985-89 

Period 


Location 

KM3    LA  Airport 

:       I    Long  Beach  Airport 

WffA    Burbank  Airport 

illllllll    Ontario  Airport 

SCAQMD,  AQMP,  July  1991,  Technical  Report  V-6,  Visibility  Assessment  for  the  SCAB,  Chapter  2. 


South  Central  Coast  Air  Basin.   The  South  Central  Coast  Air  Basin  experiences 
improving  visibilities  when  viewed  from  west  to  east.   Near  the  coastal  areas  at  the 
western  edge  of  the  air  basin,  median  visibilities  average  14  miles;  in  the  inland  area 
of  Paso  Robles  average  visibilities  approach  32  miles. 

Visibility  in  the  South  Central  Coast  varies  seasonally  with  the  deeper  penetration  of 
fog  near  the  coastal  areas  during  spring  and  summer.     This  seasonal  variability  is 
shown  in  Figure  2-61.   The  data  also  indicate  that  the  hourly  variation  in  visibility 
near  the  coast  has  a  pronounced  pattern  of  an  increase  in  visibility  during  the  day  as 
the  sun  "burns-ofP  the  fog.  The  inland  areas  of  the  basin  do  not  show  as  large  a 
pattern  of  increasing  visibility  during  the  day  due  to  lower  changes  in  relative 
humidity  in  these  areas. 
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Figure  2-61 

Seasonal  Patterns  in  California  Visibility,  1974-1976 
(median  1:00  PM  values) 
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Trijonis,  John,  "Visibility  in  California  Final  Report,"  Technology  Service  Corporation,  July  1980. 


San  Diego  Air  Basin.   Between  1950  and  1966,  the  SDAB  experienced 
approximately  a  20%  decline  in  visibility.  The  data  for  this  period  showed  no 
pronounced  seasonal  changes  in  visibility;  this  suggests  that  air  quality  changes,  rather 
than  meteorological  changes,  were  responsible  for  the  visibility  trends.   However,  as 
shown  in  Figure  2-59,  the  visibility  data  between  1974  and  1976  indicate  that  features 
typical  to  a  coastal  area  now  occur  in  San  Diego:   minimum  visibility  during  the 
spring  and  summer,  and  maximum  visibility  during  fall  and  winter.   ARB  studies 
indicate  that  the  seasonal  visibility  pattern  near  the  coastal  areas  of  the  San  Diego  Air 
Basin  is  closely  tied  to  fog,  relative  humidity  and  the  sulfate  levels  in  the  ambient  air. 

There  is  an  improvement  in  visibility  in  the  eastern  direction  (inland  areas)  of  the 
basin.   Near  the  San  Diego  coast,  median  visibilities  average  13  miles;  in  the  inland 
areas,  east  of  San  Diego  in  the  Vellecito  Mountains,  median  visibilities  average 
between  45  and  70  miles. 
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2.5.2   Acid  Deposition 

Acid  deposition  occurs  as  a  result  of  acid  rain,  acid  fog,  acid  cloud  water,  acid  snow, 
and  dry  deposition  of  both  gases  and  particles.   Examples  of  dry  deposition  include 
nitric  acid  vapors,  organic  acid  vapors,  and  sulfuric  acid  mist.   Acid  deposition  is  a 
result  of  the  emissions  of  sulfur  and  nitrogen  oxides.   These  emissions  may  come 
from  sources  such  as  industrial  power  plants,  motor  vehicles,  or  chemical 
manufacturing  plants.   Damage  from  acid  deposition  has  been  widely  investigated  in 
the  eastern  states.   In  that  region,  problems  include  the  acidification  of  lakes  and 
streams  and  the  harmful  effects  on  vegetation,  especially  forests  and  grassland,  from 
acid  rain  incidents. 

Because  of  the  concern  regarding  the  potential  adverse  effects  that  acid  deposition 
might  have  on  the  general  population,  the  ecological  system,  and  various  man-made 
materials,  the  California  Legislature  adopted  the  Kapiloff  Acid  Deposition  Act  of 
1982  (Act).   This  Act  required  a  five-year  research  and  monitoring  program  to  review 
the  problem,  an  investigation  of  the  causes  and  effects  in  California,  and  the  possible 
development  of  strategies  for  reducing  acidic  deposition.  Upon  the  final  compilation 
of  information  obtained  pursuant  to  the  Act,  the  ARB  will  adopt  and  implement  an 
Atmospheric  Acidity  Protection  Program  (AAPP)  to  determine  the  nature  and  extent 
of  potential  damage  to  public  health  and  the  California  ecosystem  that  may  be 
expected  to  result  from  atmospheric  acidity  and  to  develop  measures  that  may  be 
needed  for  the  protection  of  public  health  and  sensitive  ecosystems  within  the  state 
(Health  and  Safety  Code  39902,  et  seq.). 

Similarly,  the  federal  Clean  Air  Act  Amendments  of  1990  mandated  that  a  nationwide 
program  for  the  reduction  in  acid  deposition  (referred  to  as  Title  IV)  be  developed 
and  adopted  by  EPA.   In  response  to  the  mandate,  EPA  has  adopted  regulations  that 
dictate  a  reduction  in  emissions  of  sulfur  and  nitrogen  oxides  from  power  plants. 

California's  acid  deposition  problems  are  different  and  less  severe  than  those  in  the 
eastern  United  States.   Chronically  acidified  lakes  or  streams  have  not  been  found  in 
California.   However,  there  are  California  lake  watersheds  in  the  high  elevations  of 
the  Sierra  Nevada  that  have  low  acid-neutralizing  capacity  and  suffer  from  episodic, 
rather  than  chronic,  acidification.   In  addition,  because  of  its  limited  annual 
precipitation  compared  to  the  eastern  states,  California  experiences  less  acid  rain. 
Acid  fog  is  more  common  in  California  and  is  typically  100  times  more  acidic  than 
acid  rain.    In  California,  acid  fog  occurs  in  urban  coastal  areas  and  in  the  southern 
San  Joaquin  Valley.   Dry  deposition  of  gases  and  particles  contribute  to  acid 
deposition  in  southern  California.   Urban  coastal  sites  experience  the  most  acidic 
deposition,  both  wet  and  dry,  with  nitric  acid  being  the  predominant  acid  of  both 
forms. 
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Paints  and  building  materials  are  also  affected  by  acid  deposition.   Exposure  of  paints 
on  building  exteriors  to  acidic  air  pollution  has  resulted  in  discoloration.    In  the  Los 
Angeles  area,  smog  damages  various  materials.   Because  elevated  concentrations  of 
acidic  air  pollution  occur  with  the  presence  of  smog,  other  materials  such  as  concrete 
and  various  metals  (i.e.,  steel,  nickel,  aluminum)  are  currently  being  investigated  to 
determine  to  what  extent  of  damage  which  acid  deposition  might  directly  damage 
them. 


2.5.3  Toxic  Air  Pollutants 

A  substance  is  considered  toxic  if  it  has  the  potential  to  cause  or  contribute  to  an 
increase  in  mortality  or  an  increase  in  serious  illness,  or  if  it  may  pose  a  present  or 
potential  hazard  to  human  health.   Toxic  air  contaminants  have  been  identified  in 
California  since  1984  through  the  process  delineated  in  AB  1807.   Assembly  Bill 
2588,  the  Toxic  "Hot  Spots"  Information  and  Assessment  Act,  was  enacted  by  the 
State  legislature  in  1987.   This  legislation  requires  industry  to  provide  information  to 
the  public  about  emissions  of  toxic  air  contaminants  and  their  impact  on  public  health. 
In  1993,  the  California  legislature  passed  AB  2728,  which  identifies  the  189  federal 
hazardous  air  pollutants  listed  in  the  federal  Clean  Air  Act  Amendments  of  1990  as 
toxic  air  contaminants  in  California. 

Under  the  AB  2588  Air  Toxics  "Hot  Spots"  program,  certain  facilities  report  their 
emissions  of  toxic  air  contaminants  on  a  periodic  basis.   The  Hot  Spots  program 
phased  in  the  dates  for  the  submittal  of  the  initial  inventories  and  risk  assessments: 
Phase  1,  July  1,  1988,  for  facilities  emitting  over  25  tons  per  year  of  criteria 
pollutants;  Phase  2,  July  1,  1989,  for  facilities  emitting  between  10  tons  and  25  tons 
per  year  of  criteria  pollutants;  and  Phase  3,  July  1,  1990,  for  facilities  emitting  fewer 
than  10  tons  of  criteria  pollutants.   In  addition,  efforts  are  currently  underway  to 
characterize  the  emissions  and  health  risks  associated  with  small  business  area 
sources,  such  as  gas  stations  and  dry  cleaners.   Table  2-27  shows  the  estimated 
emissions  of  toxic  air  contaminants  for  the  SCAB  for  Phase  I  facilities  and  facilities 
on  the  SCAQMD's  list  of  toxic  emitters,  and  a  portion  of  the  AB  2588  Phase  II 
facilities. 
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Table  2-27 
Emissions  of  Toxic  Air  Contaminants  for  the  South  Coast  Air  Basin 

SCAB  Emissions 
(lb/yr) 

Statewide  Emissions 
(lb/yr) 

Percent  of  Statewide  Emissions  in 
SCAB 

67,561,626 

132,184,362 

51% 

Source:  SCAQMD,  Staff  Report,  Proposed  Amended  Rule  1401,  1995.  Emissions  reported  by  AB  2588  Phase  I  facilities  for 
reporting  year  1989  and  by  some  Phase  II  facilities  for  1990.  1990  data  are  incomplete;  they  do  not  include  all  districts.  All 
data  are  undergoing  quality  assurance  checking  and  are  subject  to  change. 


Considering  that  assumptions  and  methodologies  used  to  estimate  risk  levels  may 
vary,  the  summary  in  Table  2-28  is  provided  as  a  general  comparison  of  risks 
estimated  for  ambient  toxic  air  contaminant  levels  in  other  areas  of  the  United  States. 


Table  2-28 

Estimated  Lifetime  Cancer  Risk  Due  to 

Ambient  Levels  of  Toxic  Air  Contaminants 

Study 

Location 

Estimated  Lifetime  Cancer  Risk  to  An 
Individual 

Six  Months  Study 

Nationwide 

340  to  520  in  a  million 

Baltimore  Geographic  Study 

Baltimore,  MD 

180  in  a  million 

Santa  Clara  Geographic  Study 

Santa  Clara,  CA 

60  to  420  in  a  million 

Kanawha  Geographic  Study 

Charleston,  WV 

500  to  1,260  in  a  million 

Las  Vegas  Study 

Las  Vegas,  NV 

300  to  660  in  a  million 

Five-City  Controllability  Study 

5  Unidentified  Cities 

290  to  1 ,480  in  a  million 

Minnesota  Urban  Cancer  Risk  Study 

Minneapolis,  MN 

160  in  a  million 

Source:  SCAQMD,  Staff  Report,  Proposed  Amended  Rule  1401,  1995;  Lahre,  1988;  Minnesota  Pollution  Control  Agency,  1992. 


A  large  reduction  in  air  toxics  emissions  has  occurred  in  California  through  the  state's 
Toxic  Air  Contaminant  Control  Program  (AB  1807).   The  regulations  implemented 
under  this  program  include  the  control  of  emissions  from  dry  cleaners,  cooling 
towers,  chrome  plating  operations  and  ethylene  oxide  sterilizers.    In  upcoming  years, 
another  source  of  air  toxic  emission  control  will  be  implemented  under  Section  112, 
Hazardous  Air  Pollutants,  of  the  1990  Clean  Air  Act  Amendments.   Additionally,  the 
federal  and  State  gasoline  standards  that  are  scheduled  to  become  effective  in  1996  are 
expected  to  result  in  significant  reductions  in  benzene  and  1 ,4-butadiene  emissions 
from  motor  vehicles.   Motor  vehicles,  as  a  category,  are  the  sources  of  toxic  air 
contaminants  that  contribute  most  significantly  to  health  risks  in  urban  areas. 

California's  Proposition  65,  the  "Safe  Drinking  Water  and  Toxic  Enforcement  Act," 
does  not  directly  control  toxic  air  emissions,  but  it  does  require  that  warnings  be 
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provided  to  the  affected  public  if  they  are  exposed  to  significant  concentrations  of 
substances  listed  by  the  Governor  as  causing  cancer  or  reproductive  toxicity.   Nearly 
370  substances  and  classes  of  chemicals  have  been  listed  as  cancer-causing  or  as 
reproductive  toxicants  as  of  January  1,  1990.   Starting  twelve  months  after  a  chemical 
is  listed  by  the  Governor,  a  "clear  and  reasonable"  warning  must  be  provided  to 
individuals  that  are  exposed  to  the  substance  unless  the  exposure  meets  the  "no 
significant  risk"  criterion.    For  substances  that  cause  cancer,  the  "no  significant  risk" 
level  is  established  as  one  excess  case  of  cancer  in  an  exposed  population  of  100,000, 
assuming  a  lifetime  exposure.   For  reproductive  toxicants,  the  "no  significant  risk 
level"  is  1/1000  of  the  level  at  which  no  effects  on  test  animals  have  been  observed. 
Proposition  65  also  prohibits  discharges  of  the  listed  chemicals  that  pass  into  drinking 
water  sources.    An  air  emission  may  be  prohibited  if  it  "more  likely  than  not"  will 
pass  into  a  drinking  water  source. 


2.5.4   Interbasin  Transport 

The  transport  of  air  pollutants  from  one  air  basin  to  another  occurs  when  there  are 
winds  of  sufficient  speed,  duration,  and  direction.    Both  ozone  and  ozone  precursors, 
including  hydrocarbons  and  nitrogen  oxides,  may  be  transported.    In  addition,  PM 
precursors,  including  organic,  sulfate  and  nitrate  aerosols,  may  be  transported. 

One  of  the  difficulties  in  understanding  air  pollution  transport  in  California  is  that 
there  is  significant  variability  in  the  geography  and  meteorology  throughout  the  state. 
These  characteristics  vary  from  the  cool,  rainy  areas  of  the  north  coast  to  the  arid 
regions  of  the  Mojave  and  Colorado  Deserts  in  the  southeastern  portion  of  the  state. 
Because  of  this  great  variability,  the  state  has  been  subdivided  into  air  basins,  each  of 
which  comprises  areas  of  similar  meteorological  and  geographic  conditions. 

In  several  studies  completed  by  ARB  over  the  last  ten  years,  it  has  been  shown  that 
transport  of  air  pollutants  from  an  upwind  area  can  contribute  to  measured  violations 
of  air  quality  standards  in  downwind  areas  under  certain  conditions.   The  ARB  studies 
used  surface  air  trajectory  analyses  in  order  to  identify  pollutant  transport  pathways. 

Southeast  Desert  Air  Basin.   There  is  substantial  pollutant  transport  from  the  South 
Coast  Air  Basin  to  the  Southeast  Desert  Air  Basin.   The  three  major  pollutant 
transport  corridors  between  the  two  air  basins  are  the  Soledad  Canyon,  Cajon  Pass, 
and  San  Gorgonio  Pass.   Figure  2-62  illustrates  these  three  pathways  (reproduced 
from  ARB's  October  1989  staff  report).   The  San  Gorgonio  Pass  connects  the  Los 
Angeles  Basin  to  the  Colorado  (Low)  Desert.   The  wind  through  the  pass  is  a  constant 
current  of  air  sweeping  from  the  west  to  east.   Based  on  the  analyses  of  aerometric 
data  from  surface  stations,  balloon  measurements,  and  aircraft  measurements,  several 
studies  have  concluded  that  the  Low  Desert  is  subject  to  the  intrusion  of  pollution 
from  the  coastal  area  of  Southern  California.   The  Soledad  Canyon  and  the  Cajon 
Pass  connect  the  High  Desert  to  the  Los  Angeles  Basin.   The  High  Desert  is  the 
western  portion  of  the  Mojave  Desert  located  north  of  the  San  Gabriel  and  San 
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Figure  2-62 

Interbasin  Transport  Between  South  Coast  and  Southeast  Desert  Air  Basins 

(Soledad  Canyon  3,300  ft;  Cajon  Pass  4,200  ft;  San  Gorgonio  Pass  2,300  ft) 


SCAQMD,  AQMP  for  the  Coachella  Valley  -  San  Jacinto  Planning  Area,  Sept.  1994,  Appendix  I-B. 
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Bernardino  Mountains.  Tracer  trajectory  routes  show  that  the  northwest  part  of  the 
South  Coast  Air  Basin  feeds  into  the  Soledad  Canyon  while  the  southern  part  of  the 
South  Coast  Air  Basin  feeds  into  the  Cajon  Pass. 

In  addition  to  transport  from  the  South  Coast  Air  Basin,  several  ARB  studies  also 
indicate  that  pollutant  transport  occurs  from  the  San  Joaquin  Valley  Air  Basin  to  the 
Southeast  Desert  Air  Basin.    In  the  summertime,  air  frequently  enters  the  San  Joaquin 
Valley  from  the  San  Francisco  Bay  Area  and  flows  in  a  southeasterly  direction  down 
the  valley  toward  the  Tehachapi  Mountains.   Some  of  this  air  and  the  pollution 
carried  with  it  moves  through  the  Tehachapi  Pass  into  the  Mojave  Desert.    ARB  has 
concluded  that  the  increased  growth  in  the  southern  portion  of  the  San  Joaquin  Valley 
will  substantially  impact  the  air  quality  in  the  Mojave  Desert  due  to  this  transport 
corridor. 

Finally,  the  ARB  studies  suggest  that  pollutant  transport  also  occurs  from  Mexico  into 
the  Southeast  Desert  Air  Basin.   There  have  been  pollutant  exceedances  reported  at  El 
Centro,  less  than  20  miles  north  of  the  Mexican  border.    The  Mexicali  area  just  over 
the  border  is  growing  rapidly.    Prevailing  summertime  flow  is  across  the  border  from 
south  to  north. 

Joshua  Tree  National  Park.   Because  the  JTNP  is  located  in  the  SEDAB,  the  above 
discussion  regarding  air  pollutant  transport  to  the  SEDAB  is  also  relevant  to  the 
JTNP. 

South  Coast  Air  Basin.   Transport  from  the  South  Coast  Air  Basin  to  San  Diego 
County  can  take  place  if  northwesterly  winds  develop  after  contaminated  air  masses  in 
the  Los  Angles  Basin  have  moved  to  the  coastal  zone.   The  pollutants  follow  a 
pathway  beginning  off  the  coast  of  Los  Angeles,  extending  southward  along  the  coast, 
then  crossing  land  again  between  the  cities  of  Oceanside  and  San  Diego.   Not  every 
instance  of  transport  from  the  South  Coast  Air  Basin  to  San  Diego  County  causes  a 
substantial  air  quality  impact.   Low  inversions  along  the  coast  are  necessary  to 
concentrate  the  ozone  and  its  precursors  in  the  marine  layer  below  the  inversion. 
Two  trajectories  from  the  South  Coast  Air  Basin  to  San  Diego  County  are  shown  in 
Figure  2-63  (reproduced  from  ARB's  staff  report  on  identification  of  Districts  affected 
by  pollutant  transport,  dated  October  1989). 

Finally,  ARB  studies  indicate  that  pollutant  transport  also  occurs  between  the  South 
Coast  Air  Basin  and  the  South  Central  Coast  Air  Basin.   The  South  Central  Coast  Air 
Basin  includes  San  Luis  Obispo,  Santa  Barbara,  and  Ventura  Counties.   Due  to  the 
interaction  of  the  topography  and  meteorology,  the  wind  flows  between  these  two  air 
basins  are  some  of  the  most  complex  in  California.   Pollutant  transport  can  take  place 
in  either  direction,  between  the  southern  portion  of  the  South  Central  Coast  Air  Basin 
and  the  South  Coast  Air  Basin.   There  are  two  major  pollutant  transport  routes 
between  these  two  air  basins;  one  is  overland  between  the  San  Fernando  Valley  and 
eastern  Ventura  County;  the  second  is  over  water  across  the  Santa  Monica  Bay. 
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Figure  2-63 
Examples  of  Wind  Trajectories 
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CARB,  "Proposed  Identification  of  Districts  Affected  by  Transported  Air  Pollutants  Which  Contribute 
to  Violation  of  the  State  Ambient  Air  Quality  Standard  for  Ozone,"  October  1989. 
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South  Central  Coast  Air  Basin.   As  mentioned  in  the  South  Coast  Air  Basin  section, 
transport  can  take  place  in  either  direction,  between  the  southern  zone  of  the  South 
Central  Coast  Air  Basin  and  the  South  Coast  Air  Basin,  but  significant  transport  is 
mostly  from  the  South  Coast  Air  Basin  to  the  South  Central  Coast  Air  Basin.   There 
are  two  major  transport  routes:  one  is  overland  between  the  San  Fernando  Valley  and 
eastern  Ventura  County;  the  other  is  over  water  across  the  San  Monica  Bay. 

Another  source  of  transport  to  the  South  Central  Coast  is  the  transport  of  offshore 
emissions  by  the  prevailing  winds  to  this  basin.   This  offshore  area  is  defined  by  ARB 
as  the  California  Coastal  Waters  (CCW).   In  most  areas  off  the  coast,  the  western 
boundary  of  the  CCW  is  between  40  and  70  miles  off  the  coast. 

Finally,  the  ARB  studies  indicate  that  transport  occurs  from  the  San  Joaquin  Valley 
Air  Basin  to  the  San  Luis  Obispo  County  portion  of  the  SCCAB.   Transport  generally 
occurs  in  the  afternoon  when  winds  from  the  SJVAB  are  strong  enough  to  flow  over 
the  coastal  range  mountains.   These  transport  winds  are  opposed  by  the  surface  sea 
breezes  from  the  west  which  normally  prevent  the  outflow  winds  from  reaching  the 
coast.   When  the  sea  breeze  is  weakened,  the  outflow  from  the  valley  is  able  to 
penetrate  much  further  to  the  west.   Transport  from  San  Luis  Obispo  County  to 
SJVAB  has  the  potential  to  occur  when  opposing  winds  from  the  valley  do  not  have 
enough  strength  to  flow  over  the  coastal  range  mountains;  however,  this  is  diminished 
when  the  sea  breeze  is  weak.   Currently,  the  ARB  analysis  indicates  that  transport 
from  the  San  Luis  Obispo  County  portion  of  the  SCCAB  to  the  SJVAB  is 
"inconsequential"  (ARB  1993). 

San  Diego  Air  Basin.   Transport  from  the  South  Coast  Air  Basin  to  San  Diego 
County  occurs  during  weak  offshore  flows  when  winds  from  the  Los  Angeles  Basin 
move  to  the  coastal  zone  or  a  small  distance  offshore,  and  northwesterly  winds 
subsequently  develop.   The  ARB  studies  indicate  this  event  occurs  23  percent  of  the 
time  in  winter,  17  percent  of  the  time  in  spring,  14  percent  of  the  time  in  summer,  21 
percent  of  the  time  in  fall,  and  18  percent  of  the  time  on  a  yearly  basis. 

Finally,  the  ARB  indicates  that  northerly  winds  across  the  Mexico  border  results  in 
transport  to  the  SDAB.   The  San  Diego  County  coastal  plain  is  a  fairly  narrow  strip 
with  no  topographical  barriers  between  it  and  the  coastal  plain  across  the  international 
border  in  Baja  California.   Physically,  the  entire  area  is  one  air  basin. 


2.5.5.    Global  Warming 

Global  warming  is  the  name  given  to  the  projected  increase  in  worldwide  average 
temperatures  as  a  result  of  an  increase  in  the  "greenhouse  effect, "  due  to  the 
increased  concentration  of  carbon  dioxide  (CO2)  and  several  trace  gases  in  the 
atmosphere.   Like  the  glass  in  a  greenhouse,  these  gases  are  transparent  to  visible 
light,  but  absorb  energy  transmitted  to  the  infrared  spectrum.   Light  from  the  sun  is 
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thus  transmitted  through  to  the  earth's  surface,  but  infrared  radiation  from  the  earth's 
surface  is  absorbed  near  the  atmosphere,  rather  than  radiating  back  to  space. 

Although  scientific  opinion  is  not  unanimous,  several  studies  suggest  that  the 
increasing  concentration  of  infrared  absorbing  gases  in  the  atmosphere  is  likely  to  lead 
to  a  measurable  increase  in  average  global  surface  temperature  by  the  middle  of  the 
next  century.    The  impacts  of  this  increase  on  California  could  include  a  decrease  in 
water  supplies,  increased  electric  demand  for  cooling,  a  rise  in  ocean  level  which 
would  imperil  wetlands  and  shorelines,  increased  air  pollution,  and  adverse  impacts 
on  California's  economy. 

Significant  greenhouse  gases  in  addition  to  C02  include  methane,  ozone,  nitrous 
oxide,  and  various  chlorofluorocarbon  (CFC)  species.   Carbon  monoxide  (CO)  and 
non-methane  hydrocarbons  (NMHC)  are  also  important  through  their  effects  on 
atmospheric  chemistry.   These  species  react  in  the  atmosphere  to  form  ozone,  and 
compete  for  OH  radicals,  which  are  responsible  for  degrading  methane.   Although 
nitrous  oxide  and  the  CFC  species  are  present  in  the  atmosphere  in  much  smaller 
concentrations  than  C02,  ozone,  and  methane,  their  infrared  absorption  per  molecule 
is  thousands  of  times  greater,  so  that  they  have  a  major  impact  overall.    One 
much-cited  study  by  Ramanathan  et  al.  projects  a  global  temperature  increase  of 
1.54°C,  by  2030.    The  estimated  contributions  of  various  gases  to  this  phenomenon 
are  shown  in  Figure  2-64.   The  total  warming  due  directly  to  the  various  CFC  species 
was  projected  to  be  0.36°C,  with  another  increase  of  0.08  °C  due  to  depletion  of 
stratospheric  ozone  (also  due  to  CFCs).   The  total  CFC  contribution  is  thus  0.44°  C 
—  the  second  largest  effect  after  C02,  accounting  for  29%  of  the  projected  warming. 

A  complete  inventory  of  greenhouse  gas  emissions  in  California  is  not  yet  available. 
The  California  Energy  Commission  has  estimated  the  breakdown  of  carbon  emissions 
in  California  as  shown  in  Figure  2-65.   CFC  emissions  in  California  are  also 
significant  —  one  estimate  cited  by  the  Energy  Commission  suggests  that  California 
emits  5%  of  total  global  CFC  emissions.   Major  emissions  of  CFCs  result  from  their 
use  as  cleaning  solvents  in  the  computer  and  aerospace  industries,  and  as  blowing 
agents  in  the  production  of  foam  insulation  and  packaging  material.    CFCs  are  also 
used  extensively  as  working  fluids  in  refrigeration  and  air-conditioning  systems,  but 
this  does  not  result  in  their  emission,  except  in  the  case  of  leakage,  or  when  the 
systems  are  scrapped  or  recharged  without  salvaging  the  refrigerant. 
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Figure  2-64 
Contribution  of  Greenhouse  Gases  to  Global  Temperature  Change 
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Figure  2-65 
Breakdown  of  Carbon  Emissions  in  California 
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2.6  Regulatory  Setting 

EPA  has  responsibility  for  enforcing,  on  a  national  basis,  the  requirements  of  many  of 
the  country's  environmental  and  hazardous  waste  laws.   California  is  under  the 
jurisdiction  of  EPA  Region  EX,  which  has  its  offices  in  San  Francisco.   Region  EX  is 
responsible  for  the  local  administration  of  EPA  programs  for  California,  Arizona, 
Nevada,  Hawaii,  and  certain  Pacific  trust  territories.    EPA's  activities,  by  way  of  the 
California  air  pollution  control  program,  focus  principally  on  reviewing  California's 
submittal  for  the  State  Implementation  Plan  (SEP).   The  SEP  is  required  by  the  federal 
Clean  Air  Act  to  demonstrate  how  all  areas  of  the  state  will  meet  the  national  ambient 
air  quality  standards  within  the  federally  specified  deadlines  (42  USC§§  7409,7411). 

The  ARB  was  created  in  1968  by  the  Mulford-Carrell  Air  Resources  Act,  through  the 
merger  of  two  other  state  agencies.   ARB's  primary  responsibilities  are  to  develop, 
adopt,  implement,  and  enforce  the  state's  motor  vehicle  pollution  control  program;  to 
administer  and  coordinate  the  state's  air  pollution  research  program;  to  adopt  and 
update  as  necessary  the  state's  ambient  air  quality  standards;  to  review  the  operations 
of  the  local  air  pollution  control  districts;  and  to  review  and  coordinate  preparation  of 
the  SIP  for  achievement  of  the  federal  ambient  air  quality  standards  (Health  &  Safety 
Code  §  39500  et  seq.). 

When  the  state's  air  pollution  statutes  were  reorganized  in  the  mid-1960s,  local  air 
pollution  control  districts  were  required  to  be  established  in  each  county  of  the  state 
(Health  &  Safety  Code  §§  40000  et  seq.).   There  are  three  different  types  of  districts: 
county,  regional,  and  unified.   In  addition,  special  air  quality  management  districts, 
with  more  comprehensive  authority  over  nonvehicular  sources  as  well  as 
transportation  and  other  regional  planning  responsibilities,  have  been  established  by 
the  Legislature  for  several  regions  in  California,  including  the  South  Coast  Air 
Quality  Management  District  (SCAQMD)  (Health  &  Safety  Code  §§  40400  et  seq.). 

Air  pollution  control  districts  and  air  quality  management  districts  in  California  have 
principal  responsibility  for  developing  plans  for  meeting  the  state  and  federal  ambient 
air  quality  standards;  for  developing  control  measures  for  nonvehicular  sources  of  air 
pollution  necessary  to  achieve  and  maintain  both  state  and  federal  air  quality 
standards;  for  implementing  permit  programs  established  for  the  construction, 
modification,  and  operation  of  sources  of  air  pollution;  for  enforcing  air  pollution 
statutes  and  regulations  governing  nonvehicular  sources;  and  for  developing  employer- 
based  trip  reduction  programs. 

Each  level  of  government  has  adopted  specific  regulations  that  limit  stationary  source 
emissions  and  many  of  these  regulations  may  be  applicable  to  the  Eagle  Mountain 
landfill  and  Recycling  Center.  There  are  no  specific  air  quality  regulations  applicable 
to  the  townsite  development;  however,  some  individual  commercial  facilities  (e.g., 
dry  cleaners,  service  stations)  may  be  subject  to  source-specific  rules. 
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2.6.1   Federal  Prevention  of  Significant  Deterioration  Program 

The  U.S.  EPA  has  promulgated  Prevention  of  Significant  Deterioration  (PSD) 
regulations  for  areas  that  have  achieved  the  National  Ambient  Air  Quality  Standards 
(attainment  areas)allows  new  sources  to  be  constructed  or  existing  sources  to  be 
modified,  while  preserving  the  existing  ambient  air  quality  levels,  protecting  public 
health  and  welfare,  and  protecting  Class  I  areas  (e.g.,  national  parks  and  wilderness 
areas). 

The  PSD  requirements  apply  on  a  pollutant-specific  basis  to  any  project  which  is  a 
new  major  stationary  source  or  a  major  modification  to  an  existing  stationary  source. 
(These  terms  are  defined  in  federal  regulations.)  (40  CFR  52.21.)  This  determination 
is  based  on  evaluating  the  emissions  changes  associated  with  the  proposed  project  in 
addition  to  all  other  emissions  changes  at  the  same  location  over  the  last  five  years. 

The  five  principal  areas  of  the  PSD  program  are  as  follows: 

•    Emissions  must  be  controlled  using  Best  Available  Control  Technology 
(BACT); 


Air  quality  impacts  in  combination  with  other  increment  consuming  sources 
must  not  excee 
PM10  and  CO. 


must  not  exceed  maximum  allowable  incremental  increases  for  N02,  02, 


Air  quality  impacts  of  all  sources  in  the  area  plus  ambient  pollutant 
background  levels  cannot  exceed  the  NAAQS. 

Pre-  and/or  post-construction  air  quality  monitoring  may  be  required. 

The  air  quality  impacts  on  soils,  vegetation,  and  nearby  PSD  Class  I  areas 
(national  parks  and  wilderness  areas)  must  be  evaluated.    (Note:  The  facility 
site  is  within  a  Class  II  area,  but  is  approximately  2.6  kilometers  (1.5  miles 
from  a  Class  I  area,  the  Joshua  Tree  National  Park). 


The  SCAQMD  has  applied  for  delegation  of  authority  to  implement  the  PSD  program, 
however,  this  request  has  not  yet  been  approved.   The  EPA  expects  to  issue  the  PSD 
delegation  to  the  SCAQMD  in  1996.   Hence,  until  the  SCAQMD  receives  delegation, 
the  PSD  program  will  continue  to  be  conducted  by  the  EPA.    A  discussion  of  the 
proposed  SCAQMD  PSD  Regulation  is  provided  in  Section  2.6.8. 
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2.6.2   Federal  New  Source  Performance  Standards 

The  Standards  of  Performance  for  New  Stationary  Sources  are  source-specific  federal 
regulations,  limiting  the  allowable  emissions  of  criteria  pollutants  (i.e.,  those  which 
have  a  National  Ambient  Air  Quality  Standard  and  their  precursors)  (40  CFR  60). 
These  regulations  apply  to  certain  sources  depending  on  the  equipment  size,  process 
rate,  and/or  the  date  of  construction,  modification,  or  reconstruction  of  the  affected 
facility.     Recordkeeping,  reporting  and  monitoring  requirements  are  usually 
necessary  for  the  regulated  pollutant  from  each  subject  source;  the  reports  must  be 
regularly  submitted  to  the  reviewing  agency.   This  program  has  been  delegated  by 
EPA  to  SCAQMD  (40  CFR  60.4).   The  EPA  recently  amended  the  NSPS  regulations, 
Subpart  Cc  and  Subpart  WWW,  that  apply  to  new  and  existing  landfills.   However, 
the  South  Coast  Air  Quality  Management  District  has  not  received  delegation  of 
Subpart  Cc  and  Subpart  WWW  of  the  New  Source  Performance  Standards.    A 
summary  of  the  SCAQMD  New  Source  Performance  Standards  applicable  to  the 
Project  is  provided  in  Section  2.6.8. 


2.6.3.   National  Emissions  Standards  for  Hazardous  Air  Pollutants 

The  National  Emissions  Standards  for  Hazardous  Air  Pollutants  (NESHAPS)  are 
either  source-specific  or  pollutant-specific  regulations,  limiting  the  allowable 
emissions  of  hazardous  air  pollutants  from  the  affected  sources  (40  CFR  61).   Unlike 
criteria  air  pollutants,  hazardous  air  pollutants  are  those  that  do  not  have  a  national 
ambient  air  quality  standard  but  have  been  identified  by  EPA  as  causing  or 
contributing  to  the  adverse  health  effects  of  air  pollution. 

Administration  of  the  hazardous  air  pollutants  program  has  been  delegated  to  the 
SCAQMD,  and  is  described  in  Section  2.6.8. 


2.6.4  Federal  Clean  Air  Act  Amendments  of  1990 

In  November  1990,  substantial  revisions  and  updates  to  the  federal  Clean  Air  Act 
were  signed  into  law.   This  complex  enactment  addresses  a  number  of  areas  that 
could  be  relevant  to  the  Eagle  Mountain  Landfill  and  Recycling  Center,  such  as  SIP 
requirements  for  nonattainment  areas  setting  new  compliance  deadlines  and  annual 
progress  increments,  more  extensive  permitting  requirements,  new  EPA  mandates  and 
deadlines  for  developing  rules  to  control  air  toxic  emissions,  and  acid  deposition 
control.   Provided  below  is  a  summary  of  the  new  provisions  applicable  to  the  Eagle 
Mountain  facility. 

Title  V  -  Permits.   This  title  establishes  a  comprehensive  operating  permit  program 
for  major  stationary  sources  (42  USC  §§  7661  et  seq.).   Under  the  Title  V  program,  a 
single  permit  that  includes  a  listing  of  all  the  stationary  sources,  applicable 
regulations,  and  requirements  is  required.   SCAQMD  Regulation  XXX,  Title  V 
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Permits,  is  expected  to  receive  EPA  approval  for  enforcement  of  the  federal  operating 
permit  program.    Consequently,  SCAQMD  is  expected  to  receive  authority  to 
implement  the  Title  V  program.    The  SCAQMD  Tide  V  permit  program  applicable  to 
the  facility  is  summarized  below  in  Section  2.6.8. 

Title  HI  -  Hazardous  Air  Pollutants.   This  title  establishes  a  program  for  regulating 
hazardous  air  pollutants  from  area  source  and  industrial  categories  rather  than 
concentrating  on  individual  pollutants.   EPA  established  a  list  of  major  source 
categories,  such  as  chemical  plants,  oil  refineries,  and  steel  plants  for  the  purpose  of 
setting  standards.    Some  250  source  categories  will  be  regulated.   The  regulations  will 
apply  technology-based  standards  rather  than  risk-based  standards.   The  SCAQMD 
has  requested  delegation  of  the  Title  HI  program  under  its  request  for  delegation  of 
Title  V  Permits. 

2.6.5  Federal  Conformity  Requirements 

The  Clean  Air  Act  (Section  176)  required  EPA  to  promulgate  rules  to  ensure  that 
federal  actions  conform  to  the  appropriate  State  Implementation  Plan.   In  1993,  EPA 
adopted  regulations  implementing  Section  176  of  the  federal  Clean  Air  Act,  as 
amended  (42  U.S.C.  Sec  176).   Under  the  EPA  "general''  conformity  regulations, 
which  pertain  to  actions  not  involving  transportation  or  transit  plans  for  projects 
(40  CFR  Parts  6,  51  and  93,  adopted  November  15,  1993,  and  published  at  58  FR 
63214  et_seq.),  conformity  requirements  apply  only  to  emissions  impacts  in  areas  that 
have  been  designated  as  either  "nonattainment"  or  "maintenance"  by  EPA.   This  is 
further  clarified  in  a  recently  signed  highway  bill  (National  Highway  System 
Designation  Act  of  1995)  which  modifies  the  applicability  definition  of  Section  176  so 
that  it  only  applies  to  nonattainment  and  maintenance  areas  (i.e.,  not  attainment 
areas).   The  question  of  whether  a  federal  land  transfer  is  subject  to  conformity  for  a 
project  located  in  an  attainment  area,  as  well  as  the  question  of  whether  the  project 
would  satisfy  the  criteria  if  it  were  subject  to  the  conformity  requirements,  are 
addressed  in  Part  5,  Proposed  Project,  Section  5.5,  Consistency  with  Regulatory 
Programs. 


2.6.6  California  Clean  Air  Act 

AB  2595,  the  California  Clean  Air  Act  (Act)  was  enacted  by  the  California 
Legislature  and  became  law  in  January  1989.   The  Act  requires  the  local  air  pollution 
control  districts  to  attain  and  maintain  the  federal  and  state  ambient  air  quality 
standards  at  the  "earliest  practicable  date."   The  Act  contains  several  milestones  for 
the  local  districts  and  the  ARB.   SCAQMD  submitted  to  ARB  an  air  quality  plan 
defining  the  program  for  meeting  the  required  emission  reduction  milestones  in  the 
SCAQMD. 

Air  quality  plans  must  demonstrate  attainment  of  the  state  ambient  air  quality 
standards  and,  specifically,  must  result  in  a  5  percent  annual  reduction  in  emissions 


2-90 


of  nonattainment  pollutants  (ozone,  carbon  monoxide,  nitrogen  dioxide,  sulfur 
dioxide)  and  their  precursors  in  a  given  district  (Health  and  Safety  Code  §  40914).   In 
order  to  meet  this  requirement,  a  local  district  may  adopt  additional  stationary  source 
control  measures  or  transportation  control  measures,  revise  existing  source-specific  or 
new  source  review  rules,  or  expand  its  vehicle  inspection  and  maintenance  program 
(Health  and  Safety  Code  §  40918).   District  air  quality  plans  specify  the  development 
and  adoption  of  more  stringent  regulations  to  achieve  the  requirements  of  the  Act. 
Those  regulations  that  apply  to  the  Eagle  Mountain  Landfill  and  Recycling  Center  are 
included  in  the  discussion  of  SCAQMD  prohibitory  rules  below. 


2.6.7  SCAQMD  New  Source  Review  Requirements 

SCAQMD  Regulation  Xm  New  Source  Review  (NSR),  requires  that  a 
pre-construction  review  be  conducted  for  all  new  or  modified  sources  of  air  pollution. 
NSR  contains  three  principal  elements: 

•  Best  Available  Control  Technology  (BACT); 

•  emissions  offsets;  and 

•  air  quality  impact  analysis. 

BACT  is  required  for  all  new  emissions  sources  or  modifications  of  existing  sources 
if  the  project  results  in  a  net  emissions  increase  of  any  nonattainment  air  contaminant, 
any  ozone  depleting  compound,  or  ammonia 

To  ensure  that  there  is  no  net  increase  in  regional  emissions,  the  SCAQMD  NSR 
regulation  requires  that  net  emissions  increases  since  October  1976  that  were  subject 
to  NSR  be  offset.   Offsets  at  a  ratio  of  1.2  to  1.0  must  be  provided,  except  for  CO 
emissions  and  projects  that  are  offset  from  the  Priority  Reserve  at  an  offset  ratio  of 
1.0  to  1.0. 

The  SCAQMD  NSR  regulation  further  requires  an  air  quality  impact  analysis  of  NOx, 
CO  and  PM10  emissions,  except  sources  below  the  threshold  levels  shown  in 
Table  2-29. 
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Table  2-29 
NSR  Air  Quality  Impact  Analysis  Thresholds 

NOx 

Obs/hr) 

CO 

Obs/hr) 

PMI0 
Obs/hr) 

Noncombustion  Sources 

0.068 

3.7 

0.41 

Combustion  Sources 
w/  Heat  Input  Capacity: 
2MMbtu/hr 
5  MMbtu/hr 
lOMMbtu/hr 
20  MMbtu/hr 
30  MMbtu/hr 
40  MMbtu/hr 

0.20 
0.31 
0.47 
0.86 
1.26 
1.31 

11.0 
17.1 
25.9 
47.3 
69.3 
72.1 

1.2 
1.9 
2.8 
5.2 
7.6 
7.9 

In  addition  to  the  above  requirements,  the  SCAQMD  NSR  regulation  requires  that  a 
new  or  existing  facility  in  SEDAB  that  emits  100  tpy,  on  a  pollutant-specific  basis, 
meet  applicable  EPA  NSR  requirements  in  40  CFR,  Part  51,  Subpart  I,  Review  of 
New  Sources  and  Modifications. 

On  December  7,  1995,  the  SCAQMD  Board  amended  Regulation  Xm-New  Source 
Review  and  Rule  212  -  Standards  for  Approving  Permits.    Among  the  most  significant 
changes  are  the  following: 

•  The  SCAQMD  will  implement  an  enhanced  tracking  system  to  account  for 
all  NSR  increases,  decreases,  and  related  information.   To  provide 
equivalency  with  state  and  federal  NSR  requirements,  the  SCAQMD  will 
offset  accumulated  emission  increases  from  new  or  modified  sources  with 
creditable  emission  reductions  achieved  by  various  programs,  including 
unclaimed  credits  from  shutdowns  and  surplus  rule  reductions. 

•  An  exemption  for  offsets  was  provided  for  new  or  modified  facilities  whose 
potential  to  emit  does  not  exceed  four  tons  per  year  for  NOx,  PM10,  SOx, 
and  VOC  and  29  tons  per  year  for  CO.   This  replaces  the  Community  Bank. 

•  The  definitions  of  "major  polluting  facility"  and  "major  modification"  were 
modified  to  reflect  the  fact  that  the  SEDAB  has  a  different  attainment  status 
than  the  SCAB. 

•  To  encourage  plant  expansion  and  job  creation,  the  requirement  to  offset 
any  positive  NSR  balances  first,  before  any  new  or  modified  source  would 
be  approved  as  part  of  the  NSR  process,  was  eliminated. 

•  The  number  of  Emission  Reduction  Credit  (ERC)  trading  zones  was  reduced 
from  38  to  2,  consistent  with  the  adopted  provisions  of  Regulation  XX  - 
Reclaim. 
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Additional  changes  will  be  considered  in  March  1996,  including  a  proposal  to  prohibit 
priority  reserve  offsets  for  private  landfills  and  provisions  dealing  with  requirements 
for  a  visibility  analysis  and  Federal  Land  Manager  notice. 

SCAQMD  Rule  1401  is  the  NSR  program  for  new  and  modified  sources  of  toxic  air 
contaminants  whose  permit  applications  were  submitted  to  the  SCAQMD  on  or  after 
June  1,  1990.   The  rule  requires  that  a  project  not  result  in  any  of  the  following: 

•  a  maximum  individual  cancer  risk  greater  than  one  in  one  million  at  any 
receptor  location,  if  the  project  is  constructed  without  BACT  for  toxics; 

•  a  maximum  individual  cancer  risk  greater  than  ten  in  one  million  at  any 
receptor  location,  if  BACT  for  toxics  is  applied;  and 

•  greater  than  0.5  excess  cancer  cases  in  the  population  subject  to  a  risk  of 
greater  than  one  in  one  million. 


Rule  1401  specifies  the  risk  assessment  procedures  for  determining  the  maximum 
expected  cancer  risk. 


2.6.8  Other  SCAQMD  Regulatory  Requirements 

As  required  by  the  federal  Clean  Air  Act,  plans  that  demonstrate  attainment  must  be 
developed  for  those  areas  that  have  not  attained  the  National  Ambient  Air  Quality 
Standards.   As  part  of  its  plans,  the  SCAQMD  has  developed  regulations  limiting 
emissions  from  specific  sources.   These  regulations  are  collectively  known  as 
"prohibitory  rules,"  because  they  prohibit  the  construction  or  operation  of  a  source  of 
pollution  that  would  violate  specific  emissions  limits. 

The  general  prohibitory  regulations  of  SCAQMD  that  may  be  applicable  to  the  Eagle 
Mountain  Landfill  and  Recycling  Center  are  summarized  below. 

Rule  53  -  Riverside  County  -Specific  Air  Contaminants.  This  prohibitory  rule  was 
in  effect  before  the  SCAQMD  was  established  and  remains  in  effect.   The  rule 
prohibits  S02  discharges  in  the  west-central  area  greater  than  0.05  percent  by  volume, 
calculated  as  S02.   S02  discharges  in  all  other  portions  not  within  the  west-central 
area  are  limited  to  0. 15  percent  by  volume. 

Rule  201  -  Permit  to  Construct.  This  rule  requires  that  a  permit  to  construct  be 
obtained  from  the  SCAQMD  prior  to  the  construction  of  a  source  of  air  pollutants  that 
is  not  otherwise  exempted. 
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Rule  301  -  Permit  to  Operate.   This  rule  requires  that  a  permit  to  operate  be 
obtained  from  the  SCAQMD  to  operate  a  source  of  air  pollutants  that  is  not  otherwise 

exempted. 

Rule  401  -  Visible  Emissions.   This  rule  limits  the  visible  emissions  or  opacity  from 
the  project  to  not  darker  than  No.  1  when  compared  to  a  Ringlemann  Chart  for  a 
period  aggregating  more  than  3  minutes  in  any  hour. 

Rule  402  -  Nuisance.   This  rule  prohibits  emissions  in  quantities  that  adversely  affect 
public  health,  other  businesses,  or  property. 

Rule  403  -  Fugitive  Dust.   This  rule  prohibits  the  emissions  of  fugitive  dust  from  any 
active  operation,  open  storage  pile,  or  disturbed  surface  area  such  that  the  presence  of 
such  dust  remains  visible  in  the  atmosphere  beyond  the  project  property  line.   The 
rule  requires  control  measures  to  minimize  dust  emissions  from  each  fugitive  dust 
source  type  which  is  part  of  any  active  operation,  and  to  prevent  visible  roadway  dust 
from  being  deposited  on  public  paved  roadways.   Further,  a  project  must  not  cause  or 
allow  PM10  levels  to  exceed  50  ug/m3.   Additionally,  the  rule  contains  specific 
requirements  for  active  operations  that  contain  in  excess  of  100  acres  of  disturbed 
surface  area,  or  any  earth  moving  operation  that  exceeds  a  daily  earth-moving  volume 
of  10,000  cubic  yards  three  times  within  a  period  of  365  consecutive  days. 

Rule  404  -  Particulate  Matter  -  Concentration.   This  rule  limits  the  particulate 
emissions  concentrations  based  on  the  volume  of  dry  gas  discharged  from  a  source. 

Rule  405  -  Solid  Particulate  Matter  -  Weight.   This  rule  limits  the  mass  emissions 
rate  of  particulate  matter  from  a  source. 

Rule  407  -  Liquid  and  Gaseous  Air  Contaminants.   This  rule  prohibits  emissions  of 
carbon  monoxide  and  sulfur  dioxide  in  excess  of  2000  ppm  and  500  ppm, 
respectively. 

Rule  409  -  Combustion  Contaminants.   This  rule  prohibits  emissions  from  burning 
fuel  in  excess  of  0. 1  grain  per  cubic  feet  of  exhaust  gas  volume  at  standard 
conditions. 

Rule  431.1  -  Sulfur  Content  of  Gaseous  Fuels.  This  rule  limits  the  sulfur  content  of 
gaseous  fuels  used  in  stationary  equipment  requiring  a  permit  to  operate  in  the 
SCAQMD.      On  or  after  November  17,  1995,  the  sulfur  content  of  landfill  gas  is 
limited  to  150  ppm  averaged  on  a  daily  basis.   On  or  after  July  1,  1997,  landfill  gas 
will  be  limited  to  40  ppm  averaged  on  a  daily  basis  or  as  an  alternative,  a  monthly 
averaging  period  at  40  ppm  and  a  total  sulfur  cap  of  200  ppm  (at  a  15-minute 
average),  along  with  continuous  monitoring  to  determine  the  total  sulfur  in  the  fuel 
gas,  or  total  SOx  from  the  stack. 
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Rule  461  -  Gasoline  Transfer  and  Dispensing.   This  rule  requires  that  storage  tanks 
and  vehicle  tanks  used  for  gasoline  transfer  be  equipped  and  operated  with  vapor 
recovery  systems  that  have  been  certified  by  the  ARB. 

Rule  474  -  Fuel-Burning  Equipment  -  Oxides  of  Nitrogen.   This  rule  limits  the 
concentration  of  NOx  emissions  from  non-mobile  fuel-burning  equipment  based  on 
maximum  gross  heat  input  rate. 

Rule  481  -  Spray  Coating  Operations.   This  rule  specifies  the  equipment  and 
application  method  to  be  used  during  spray  coating. 

Rule  1107  -  Coating  of  Metal  Parts  and  Products.   This  rule  specifies  the 
equipment  and  application  method  to  be  used  during  spray  coating.   Further,  this  rule 
prohibits  the  use  of  coatings  that  contain  volatile  organic  compounds  in  excess  of  the 
limits  specified  in  the  rule  by  each  metal  coating  type. 

Rule  1150  -  Excavation  of  Landfill  Sites.   This  rule  disallows  the  excavation  of  an 
active  or  inactive  landfill  without  an  Excavation  Management  Plan  approved  by  the 
SC AQMD.   Drilling  of  landfill  gas  collection  wells  does  not  require  submittal  of  an 
Excavation  Management  Plan.    Permits  for  these  activities  are  not  affected  by 
requirements  for  an  Environmental  Management  Plan. 

Rule  1150.1  -  Control  of  Gaseous  Emissions  from  Active  Landfills.   This  rule 
requires  a  landfill  to  operate  under  a  landfill  gas  control  system  approved  by  the 
SCAQMD;  this  rule  require  the  installation  of  a  landfill  gas  collection  system,  gas 
disposal  equipment,  and  soils  vapor  monitoring  probes.   Further,  the  rule  limits  the 
maximum  concentration  of  organic  compounds,  on  the  surface  of  the  landfill  to  500 
ppm  or  less. 

Rule  1171  -  Solvent  Cleaning  -  Maintenance  Activities.   This  rule  limits  the  types 
of  solvent  that  may  be  used  for  solvent  cleaning  activities.   Further,  the  rule  specifies 
the  types  of  cleaning  equipment  and  cleaning  methods  that  can  be  used. 

Regulation  IX  -  New  Source  Performance  Standards.   SCAQMD  has  adopted  by 
reference  40  CFR  60,  Chapter  I,  Subpart  OOO,  the  New  Source  Performance 
Standards  (NSPS)  for  Non-Metallic  Mineral  Processing  Plants.   This  regulation  limits 
the  discharge  of  particulate  emissions;  however,  the  SCAQMD  NSR  and  source- 
specific  rules  will  result  in  more  stringent  requirements. 

Subpart  WWW,  Standards  of  Performance  for  Municipal  Solid  Waste  Landfills,  is  an 
EPA  regulation  that  requires  subject  landfills  to  install  gas  collection  systems  and  then 
combust  or  process  the  captured  gases.   The  regulation  requires  the  submittal  of 
semiannual  reports  to  verify  the  proper  design,  installation,  operation  and  monitoring 
of  the  gas  collection  and  control  system.   The  regulation  is  not  more  stringent  than 
the  SCAQMD  BACT  requirements. 
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Regulation  X  -  National  Emission  Standards  for  Hazardous  Air  Pollutants 
(40  CFR  61,  Chapter  I).   SCAQMD  has  adopted  by  reference  the  federal  regulations 
for  benzene,  beryllium,  mercury,  vinyl  chloride,  asbestos  and  arsenic.   These 
regulations  are  generally  source-specific,  e.g.,  standards  that  limit  emissions  of 
arsenic  from  glass  manufacturing  plants. 

Regulation  XVII  -  Prevention  of  Significant  Deterioration.   SCAQMD  has  applied 
for  delegation  of  authority  to  implement  the  federal  Prevention  of  Significant 
Deterioration  (PSD)  program.   This  authority  has  not  yet  been  granted  by  EPA. 
According  to  discussions  with  EPA,  this  approval  may  be  granted  within  the  next  few 
months.   The  discussion  of  this  Regulation  is  provided  as  information. 

The  SCAQMD  PSD  Regulation  would  apply  only  to  those  pollutants  for  which  the 
region  is  designated  attainment  or  unclassified  for  federal  air  quality  planning 
purposes.    For  SCAQMD,  the  five  principal  areas  of  its  PSD  program  are  the  same 
as  the  Federal  PSD  program,  these  are: 

•  applicability; 

•  Best  Available  Control  Technology  (BACT); 

•  pre-construction  monitoring; 

•  increments  analysis;  and 

•  air  quality  impact  analysis. 


The  SCAQMD  PSD  regulation  would  apply,  unless  specifically  exempted,  to  the 
preconstruction  review  for  all  permit  units  at  a  new  or  modified  stationary  source 
that: 

•  results  in  an  increase  in  potential  to  emit  of  25  or  40  tons  (or  50  tons  per 
year  of  NMOC  from  MSW  landfills)  of  attainment  air  contaminants  per 
year,  depending  on  the  source  category;  or 

•  results  in  a  significant  emission  increase  at  an  existing  major  stationary 
source  (A  major  source  is  defined  as  one  of  28  listed  sources  (including 
large  power  plants,  Portland  cement  plants,  and  primary  zinc  smelters)  that 
has  the  potential  to  emit  25  tons  per  year  or  more  of  any  pollutant.   Unlisted 
sources  that  have  the  potential  to  emit  40  tons  per  year  or  more  of  any 
pollutant  are  considered  a  major  source.);  or 

•  results  in  any  net  emission  increase  at  a  major  stationary  source  located 
within  10  km  of  a  Class  I  area,  if  the  emission  increase  would  impact  the 
Class  I  area  by  1.0  ug/m3,  (24-hour  average). 


For  subject  facilities,  Regulation  XVQ  requires  pre-construction  monitoring  unless  it 
can  be  demonstrated  by  modeling  that  specific  pollutant  de  minimis  thresholds  will  not 
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be  exceeded.   Further,  the  Regulation  requires  that  applicable  facilities  and  projects 
demonstrate  by  modeling  that  the  proposed  source  or  modification,  in  conjunction 
with  all  other  applicable  emission  increases  or  reductions  (including  secondary 
emissions)  affecting  the  impact  area,  will  not  cause  or  contribute  to  a  violation  of 
1)  any  National  or  State  ambient  air  quality  standard  in  any  air  quality  region;  or  2) 
any  applicable  maximum  allowable  concentration  increase  over  the  concentration  of 
the  pollutant  that  existed  at  the  time  of  established  baseline  date. 

Regulation  XX  -  Regional  Clean  Air  Incentives  Market  (RECLAIM).   This 
regulation  requires  subject  facilities  to  operate  under  an  annual  facility- wide  emissions 
cap.   Each  year,  this  cap  is  decreased  to  match  air  quality  planning  requirements.   To 
comply  with  annual  emissions  caps,  subject  facilities  can  either  decrease  emissions  or 
purchase  surplus  emission  reduction  credits  from  other  facilities. 

Regulation  XXX  -  Title  V  Permits.   This  regulation  will  implement  the  operating 
permit  requirements  of  Title  V  of  the  federal  Clean  Air  Act.   This  regulation  will 
apply  to  Major  Facilities,  Phase  II  acid  rain  facilities,  subject  solid  waste  incinerator 
facilities,  and  any  facility  listed  by  EPA  as  requiring  a  Title  V  permit.   If  EPA  does 
not  grant  SCAQMD  implementing  authority  for  Title  V,  EPA  will  review  the  Title  V 
permit  for  the  affected  project. 


2.6.9  South  Coast  Air  Quality  Management  Plan 

In  1994,  the  South  Coast  Air  Quality  Management  District  adopted  a  revised  Air 
Quality  Management  Plan  (AQMP)  to  identify  specific  emission  reduction  measures  to 
comply  with  the  1990  federal  Clean  Air  Act  and  the  1988  California  Clean  Air  Act. 
The  federal  CAA  requires  the  SCAQMD  to  develop  a  Federal  Attainment  Plan  for 
ozone;  a  post-1996  Rate-of-Progress  Plan;  ozone  attainment  demonstrations  for  the 
Los  Angeles  county  portion  of  the  SEDAB  (Antelope  Valley)  and  the  Riverside 
Nonattainment  area  of  the  SEDAB  (Coachella  -  San  Jacinto  Planning  Area);  and  a 
PM10  State  Implementation  Plan  (SIP)  which  incorporates  best  available  control 
measures  for  fugitive  sources. 

The  California  CAA  requires  the  SCAQMD  to  address  the  following  in  its  AQMP: 
application  of  Best  Available  Retrofit  Control  Technology;  reduction  of  nonattainment 
pollutants  and  their  precursors  at  a  rate  of  5  percent  per  year,  or,  if  this  cannot  be 
done,  inclusion  of  all  feasible  measures  and  expeditious  implementation  schedule; 
measures  to  achieve  an  average  vehicle  ridership  during  peak  commute  hours  of 
1.5  person  per  vehicle  by  1999;  ensure  no  net  increase  in  mobile  source  emissions 
after  1997;  measures  to  reduce  population  exposure  to  severe  nonattainment  pollutants 
(i.e.,  ozone,  carbon  monoxide,  and  nitrogen  oxide)  according  to  a  prescribed 
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schedule;  and  a  ranking  of  control  measures  by  cost  effectiveness  and  implementation 
priority.  * 

The  1994  AQMP  proposes  two  tiers  of  emission  reduction  measures.    Tier  1  is  based 
on  short-  and  intermediate-term  measures  using  the  application  of  available  technology 
and  practices  between  1994  and  2005.   These  measures  are  designed  to  satisfy  the 
federal  Clean  Air  Act  requirements  of  reasonable  available  control  technology  and  the 
California  CAA  best  available  retrofit  control  technology. 

To  ultimately  achieve  ambient  air  quality  standards,  additional  emissions  reductions 
beyond  the  implementation  of  short-  and  intermediate-term  measures  will  be 
necessary.   Thus,  the  AQMP  also  includes  Tier  2  measures.   These  long-term 
measures  rely  on  the  advancement  of  technologies  and  control  methods  that  can 
reasonably  be  expected  to  occur  between  1994  and  2010,  including  further 
development  and  refinement  of  low-  and  zero-emission  control  technologies  in 
addition  to  technological  breakthroughs. 


SCAG,  1994  Air  Quality  Management  Plan,  "Meeting  the  Clean  Air  Challenge. 
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PART  3 
SIGNIFICANCE  CRITERIA 

3.1  Introduction 

In  attempting  to  evaluate  the  significance  of  air  quality  impacts  of  proposed  projects, 
it  is  difficult  to  identify  a  single  measure  of  significance.    Some  people  believe  that 
percentage  changes  are  most  critical,  while  others  believe  that  changes  in  ambient 
concentrations  are  appropriate  measures.    Most  air  quality  regulations  are  based  on 
emissions,  rather  than  ambient  concentrations,  due  to  uncertainties  in  the  accuracy  of 
modeling  techniques  that  are  available. 

To  assist  in  evaluating  the  air  quality  impacts  associated  with  the  project  alternatives, 
various  tools  used  by  local,  state  and  federal  air  quality  agencies  to  determine  whether 
a  project's  air  quality  impacts  are  significant  have  been  identified.    In  addition,  other 
significance  measures  that  have  been  suggested  are  discussed. 

Measures  of  significance  for  air  quality  impacts  can  generally  be  separated  into  three 
major  categories: 

•  Those  used  for  the  evaluation  of  industrial  sources  of  pollution,  prior  to 
issuing  permits  to  construct  or  operate,  or  in  evaluating  the  applicability  of 
other  permit  program  requirements; 

•  The  limits  of  detection  or  reportability  of  ambient  concentrations;  or 

•  Measures  used  in  areas  with  severe  air  quality  problems. 
Each  of  these  categories  will  be  discussed  in  more  detail  below. 

3.2  Measures  Used  for  the  Evaluation  of  Industrial  Sources 

Industrial  facilities  in  California  are  required  to  undergo  an  extensive  air  quality 
analysis,  known  as  "new  source  review",  prior  to  being  granted  approval  for 
construction.    The  new  source  review  programs  in  California  are  carried  out  by  local 
air  pollution  control  districts. 

The  federal  Environmental  Protection  Agency  has  a  parallel  program,  focusing  on 
"clean  air"  areas  of  the  country,  known  as  the  "prevention  of  significant 
deterioration"  or  PSD  program. 

In  response  to  requirements  in  the  federal  Clean  Air  Act  Amendments  of  1990,  state 
and  local  air  pollution  control  agencies  throughout  the  country  are  required  to  develop 
and  implement  operating  permit  programs  that  apply  to  major  new  and  existing 


3-1 


industrial  facilities.    These  new  programs  took  effect  in  most  states  in  mid-November 
1995. 

Finally,  the  South  Coast  Air  Quality  Management  District  (SCAQMD)  has  adopted 
several  programs  for  new  industrial  sources  of  air  pollution.    Each  of  these  programs 
contains  a  number  of  thresholds  that  trigger  various  requirements  for  project 
applicants.    One  could  construe  these  triggers  as  assessments  of  the  significance  of  a 
project's  impacts,  since  a  project  with  impacts  below  these  levels  is  exempted  from  all 
(or  a  portion)  of  the  review.    These  trigger  levels  are  expressed  either  as  emissions 
limitations  (pounds  per  hour  or  tons  per  year),  or  as  ambient  concentrations  (parts  per 
million  or  micrograms  per  cubic  meter). 


3.3    Limits  of  Detection,  Accuracy  and  Reportability 

A  second  category  of  measures  of  significance  has  to  do  with  the  ability  of  regulatory 
agencies  to  detect  changes  in  concentrations  of  pollutants  in  the  ambient  air.    This 
ability  is  a  function  of  the  limits  of  detection  and  the  accuracy  of  the  analytical 
system.    The  limit  of  detection  for  most  pollutants  is  extremely  small.    Advances  in 
analytical  technology  allow  lower  and  lower  concentrations  of  pollutants  to  be 
measured.    In  general,  the  more  serious  constraint  has  to  do  with  the  accuracy  of  the 
measurements. 

The  California  Air  Resources  Board  (ARE)  conducts  periodic  audits  of  the  ambient 
air  quality  monitoring  network  throughout  the  state.    ARB  has  established  guidelines 
for  the  accuracy  of  these  analyzers.     If  an  analyzer  is  found  to  be  operating  outside 
of  ARB's  10  percent  limit  for  accuracy,  an  "advisory  warning"  is  issued  and  a  more 
thorough  check  is  made  of  the  analyzer's  calibration  data.    If  an  analyzer  is  found  to 
be  operating  outside  of  ARB's  15  percent  limit  for  accuracy,  the  data  collected  by  that 
analyzer  are  rejected  unless  the  discrepancy  can  be  explained  and  corrected. 

In  ARB's  most  recent  published  results*  of  its  field  audits,  average  accuracy  estimates 
were  provided  for  ambient  monitors  in  California.    While  these  accuracy  tests  were 
conducted  at  a  variety  of  different  concentrations,  their  use  is  most  critical  at  or  near 
the  level  of  the  ambient  air  quality  standards.    Consequently,  one  potential  measure  of 
"significance"  for  air  quality  impacts  would  be  whether  the  difference  in  pollutant 
concentrations  attributable  to  a  project  is  larger  than  the  accuracy  of  the  average 
analyzer  when  determined  at  the  level  of  the  air  quality  standard  for  that  pollutant. 

A  second,  related  measure  has  to  do  with  the  degree  of  precision  to  which  ARB 
maintains  and  reports  ambient  air  quality  concentrations.    ARB  selects  its  reporting 
precision  based  on  a  subjective  evaluation  of  the  precision  of  the  analyzers,  the 
accuracy  of  the  analyzers,  and  the  level  of  precision  to  which  the  ambient  air  quality 


1994  ARB  Data  Accuracy  Estimates,  Air  Resources  Board,  Memorandum  from  Warren  Crecy 
to  Alice  Westerinen,  dated  August  15,  1995. 
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standard  is  expressed.  Thus,  another  measure  of  significance  of  air  quality  impacts 
would  be  whether  the  difference  in  pollutant  concentrations  attributable  to  a  project 
would  change  a  number  reported  by  ARB. 


3.4    Measures  Used  in  Areas  with  Severe  Air  Quality 
Problems 

One  final  measure  that  has  been  suggested  for  use  in  areas  with  particularly  difficult 
air  quality  problems  is  known  as  "the  one  molecule  theory."    Under  this  approach,  it 
is  assumed  that  the  existing  air  quality  problem  in  a  region  is  so  severe  that  any 
increase  in  emissions  or  pollutant  concentrations,  even  just  one  molecule  more,  would 
constitute  a  significant  increase.    The  purpose  of  this  approach  is  generally  to  require 
mitigation  of  all  projects  that  would  result  in  any  increase  in  emissions. 

However,  this  approach  tends  to  break  down  when  evaluating  the  impacts  of 
extremely  small  projects.    For  example,  the  addition  of  a  stop  sign  at  a  traffic 
intersection  will  result  in  a  small  increase  in  emissions  (and  localized  concentrations) 
of  carbon  monoxide.    While  there  may  be  mitigation  measures  available  that  could 
reduce  carbon  monoxide  emissions  at  another  nearby  location,  there  will  always  be  an 
increase  of  at  least  one  molecule  of  carbon  monoxide  right  where  the  new  stop  sign  is 
located.    Under  this  example,  if  the  one  molecule  theory  were  rigorously  applied,  one 
would  have  to  conclude  that  the  addition  of  the  stop  sign  resulted  in  a  significant 
impact  and  that  this  significant  impact  could  not  be  mitigated. 

Another  application  of  the  one  molecule  theory  is  to  use  it  to  determine  whether 
mitigation  should  be  required  for  a  project  in  areas  with  severe  air  quality  problems, 
but  then  to  rely  on  other  measures  of  significance  (or  simply  professional  judgment) 
to  evaluate  the  benefits  of  the  mitigation  measures. 

A  summary  of  the  available  measures  of  significance  for  each  pollutant  is  shown  in 
Tables  3-1  to  3-5. 
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Table  3-1 
Measures  of  Significance  for  Carbon  Monoxide 

Agency 

Level 

Abbreviation 

Comment 

Emissions-Based  Measures  -  Industrial  Sources 

So.  Coast  AQMD 

100  tons/year 

AQMD  major  source 

definition  of  major  polluting  facility 

So.  Coast  AQMD 

100  tons/year 

AQMD  major 
modification 

definition  of  major  modification 

So.  Coast  AQMD 

0  lbs/day 

AQMD  BACT 

level  above  which  BACT  is 
required 

So.  Coast  AQMD 

29  tons/year 

AQMD  Offsets 

level  above  which  offsets  are 
required 

So.  Coast  AQMD 

550  lbs/day 

AQMD  CEQA 

project  significance  level 

So.  Coast  AQMD 

25  tons/year 

AQMD  major  PSD 

definition  of  major  stationary 
source 

So.  Coast  AQMD 

25  tons/year 

AQMD  sig  incr  PSD 

definition  of  significant  increase 

EPA 

100  tons/year 

EPA  major  source 

definition  of  major  stationary 
source 

EPA 

100  tons/year 

EPA  major  modification 

definition  of  major  modification 

Concentration-Based  Measures  -  Industrial  Sources 

So.  Coast  AQMD 

1  ppm  (1-hr) 
1.1  mg/m3 
0.45  ppm  (8-hr) 
0.50  mg/m3 

AQMD  modeling 

significant  increase  in  ambient 
concentration 

EPA 

575  Mg/m3  (8-hr) 

EPA  de  minimis  (8-hr) 

level  below  which  ambient 
monitoring  is  not  required 

EPA 

500  /xg/m3  (8-hr) 

EPA  significant  (8-hr) 

definition  of  a  significant  air  quality 
impact 

EPA 

2000  Mg/m3  (1-hr) 

EPA  significant  (1-hr) 

definition  of  a  significant  air  quality 
impact 

Measurement  Accuracy  and  Reporting  Precision 

ARB 

0.27  ppm  (1-hr) 

ARB  accuracy  (1-hr) 

ARB  measured  accuracy  of  1.37 
percent  times  20  ppm  standard 

ARB 

1  ppm  (1-hr) 

ARB  report  (1-hr) 

precision  to  which  ARB  reports 
concentrations 

ARB 

0.1  ppm  (8-hr) 

ARB  report  (8-hr) 

precision  to  which  ARB  reports 
concentrations 
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Table  3-2 
Measures  of  Significance  for  Hydrocarbons/Oxides  of  Nitrogen/Ozone 

Agency 

Level 

Abbreviation 

Comment 

Hydrocarbon  and  NOx  Emissions-Based  Measures  -  Industrial  Sources 

So.  Coast  AQMD 

25  tons/year 

AQMD  major  source 

definition  of  major  polluting  facility 

So.  Coast  AQMD 

25  tons/year 

AQMD  major 
modification 

definition  of  a  major  modification 

So.  Coast  AQMD 

0  lbs/day 

AQMD  BACT 

level  above  which  BACT  is  required 

So.  Coast  AQMD 

4  tons/year 

AQMD  offsets 

level  above  which  offsets  are 
required 

So.  Coast  AQMD 

55  lbs/day 

AQMD  CEQA 

project  significance  level 

So.  Coast  AQMD 

25  tons/year 

AQMD  major  PSD 

definition  of  major  stationary  source 

So.  Coast  AQMD 

25  tons/year 

AQMD  sig  incr  PSD 

definition  of  significant  increase 

EPA 

100  tons/year 

EPA  major  source 

definition  of  major  stationary  source 

EPA 

40  tons/year 
(VOQ 

EPA  major  modification 

definition  of  major  modification 

EPA 

50  tons/year 
(NMOC) 

EPA  major  modification 

definition  of  major  modification 

Ozone  Concentration-Based  Measures  -  Industrial  Sources 

None 

Ozone  Measurement  Accuracy  and  Reporting  Precision 

ARB 

0.10  pphm 

ARB  accuracy 

ARB  measured  accuracy  of  1.08 
percent  times  9  pphm  standard 

ARB 

1  pphm 

ARB  reporting 

precision  to  which  ARB  reports 
concentrations 
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Table  3-3 
Measures  of  Significance  for  Oxides  of  Nitrogen 

Agency 

Level 

Abbreviation 

Comment 

Emissions-Based  Measures  -  Industrial  Sources 

So.  Coast  AQMD 

25  tons/year 

AQMD  major  source 

definition  of  major  polluting 
facility 

So.  Coast  AQMD 

25  tons/year 

AQMD  major 
modification 

definition  of  a  major  modification 

So.  Coast  AQMD 

0  lbs/day 

AQMD  BACT 

level  above  which  BACT  is 
required 

So.  Coast  AQMD 

4  tons/year 

AQMD  offsets 

level  above  which  offsets  are 
required 

So.  Coast  AQMD 

55  lbs/day 

AQMD  CEQA 

project  significance  level 

So.  Coast  AQMD 

25  tons/year 

AQMD  major  PSD 

definition  of  major  stationary 
source 

So.  Coast  AQMD 

25  tons/year 

AQMD  sig  incr  PSD 

definition  of  significant  increase 

So.  Coast  AQMD 

4  tons/yr 

RECLAIM 

applicability  threshold 

EPA 

100  tons/year 

EPA  major  source 

definition  of  major  stationary 
source 

EPA 

40  tons/year 

EPA  major  modification 

definition  of  major  modification 

Concentration-Based  Measures  -  Industrial  Sources 

So.  Coast  AQMD 

20  /xg/m3  (1-hr) 

AQMD  modeling 

significant  increase  in  ambient 
concentration 

So.  Coast  AQMD/ 
EPA 

2.5  /zg/m3  Ann 

Class  I  annual 

allowable  increment:  Class  I  areas 

So.  Coast  AQMD/ 
EPA 

25  fig/m3  Ann 

Class  II  annual 

allowable  increment:  Class  II  areas 

EPA 

14  fig/m3  ann 

EPA  de  minimis  annual 

level  below  which  ambient 
monitoring  is  not  required 

EPA 

1  ^g/m3  ann 

EPA  sig  annual 

significant  air  quality  impact 
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Table  3-3 
Measures  of  Significance  for  Oxides  of  Nitrogen 

Agency 

Level 

Abbreviation 

Comment 

Measurement  Accuracy  and  Reporting 

Precision 

ARB 

0.19  pphm  (1-hr) 

ARB  accuracy  (1  -hr) 

ARB  measured  accuracy  of  0.76 
percent  times  25  pphm  standard 

ARB 

1  pphm  (1-hr) 

ARB  reporting  (1-hr) 

precision  to  which  ARB  reports 
concentrations 

ARB 

0.1  pphm  ann 

ARB  report  ann 

precision  to  which  ARB  reports 
concentrations 

- 

Table  3-4 
Measures  of  Significance  for  Sulfur  Dioxide 

Agency 

Level 

Abbreviation 

Comment 

Emissions-Based  Measures  -  Industrial  Sources 

So.  Coast  AQMD/ 
EPA 

100  tons/year 

major  source 

definition  of  major  polluting  facility 

So.  Coast  AQMD/ 
EPA 

40  tons/year 

major  modification 

definition  of  a  major  modification 

So.  Coast  AQMD 

0  lbs/day 

AQMD  BACT 

level  above  which  BACT  is  required 

So.  Coast  AQMD 

4  tons/year 

AQMD  offsets 

level  above  which  offsets  are 
required 

So.  Coast  AQMD 

150  lbs/day 

AQMD  CEQA 

project  significance  level 

So.  Coast  AQMD 

25  tons/year 

AQMD  major  PSD 

definition  of  major  stationary  source 

So.  Coast  AQMD 

25  tons/year 

AQMD  sig  incr  PSD 

definition  of  significant  increase 

So.  Coast  AQMD 

4  tons/yr 

RECLAIM 

applicability  threshold 
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Table  3-4 
Measures  of  Significance  for  Sulfur  Dioxide 

Agency 

Level 

Abbreviation 

Comment 

Concentration-Based  Measures  -  Industrial  Sources 

So.  Coast  AQMD/ 
EPA 

2  /zg/m3  Ann 
5  fig/m3  (24-hr) 
25  /zg/m3  (3-hr) 

Class  I  annual 

allowable  increments  for  Class  I 
areas 

So.  Coast  AQMD 

1  /zg/m3   (24-hr) 

AQMD  modeling 

significant  increase  in  ambient 
concentration 

So.  Coast  AQMD/ 
EPA 

2  /zg/m3  Ann 
91  fig/m2  (24-hr) 
512  /zg/m3  (3-hr) 

Class  II  annual 

allowable  increments  for  Class  II 
areas 

EPA 

13  /zg/m3  (24-hr) 

EPA  de  minimis  (24-hr) 

level  below  which  ambient 
monitoring  is  not  required 

EPA 

1  /zg/m3  arm 

EPA  sig  annual 

definition  of  a  significant  air  quality 
impact 

EPA 

5  /zg/m3  (24-hr) 

EPA  sig  (24-hr) 

definition  of  a  significant  air  quality 
impact 

EPA 

25  /zg/m3  (3-hr) 

EPA  sig  (3-hr) 

definition  of  a  significant  air  quality 
impact 

Measurement  Accuracy  and  Reporting  Precision 

ARB 

0.08  pphm  (1-hr) 

ARB  accuracy  (1  -hr) 

ARB  measured  accuracy  of  0.31 
percent  times  25  pphm  standard 

ARB 

1  pphm  (1-hr) 

ARB  reporting  (1-hr) 

precision  to  which  ARB  reports 
concentrations 
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Table  3-5 
Measures  of  Significance  for  Fine  Particulates  (PM10) 

Agency 

Level 

Abbreviation 

Comment 

Emissions-Based  Measures  -  Industrial  Sources 

So.  Coast  AQMD 

70  tons/year 

AQMD  major  source 

definition  of  major  polluting  facility 

So.  Coast  AQMD/ 
EPA 

15  tons/year 

AQMD  major 
modification 

definition  of  a  major  modification 

So.  Coast  AQMD 

0  lbs/day 

AQMD  BACT 

level  above  which  BACT  is  required 

So.  Coast  AQMD 

4  tons/year 

AQMD  offsets 

level  above  which  offsets  are 
required 

So.  Coast  AQMD 

150  lbs/day 

AQMD  CEQA 

project  significance  level 

So.  Coast  AQMD 

25  tons/year 

AQMD  major  PSD 

definition  of  major  stationary  source 

So.  Coast  AQMD 

15  tons/year 

AQMD  sig  incr  PSD 

definition  of  significant  increase 

EPA 

100  tons/year 

EPA  major  source 

definition  of  major  stationary  source 

Concentration-Based  Measures  -  Industrial  Sources 

So.  Coast  AQMD 

1  /tg/m3  AGM 

AQMD  modeling 

significant  increase  in  air  quality 

So.  Coast  AQMD 

5  /tg/m3  AGM 
10  /ig/m3  (24-hr) 

AQMD  Class  I 

allowable  increments  for  Class  I 
areas 

So.  Coast  AQMD 

19  /ig/m3  AGM 
37  /ig/m3  (24-hr) 

AQMD  Class  II 

allowable  increments  for  Class  II 
areas 

EPA 

4  /ig/m3  ann 
8  ^g/m3  (24-hr) 

EPA  Class  I 

allowable  increments  for  class  I 
areas  (parks) 

EPA 

17  /ig/m3  (24-hr) 
30  /tg/m3  (24-hr) 

EPA  Class  II 

allowable  increments  for  Class  II 
areas 

EPA 

10  /tg/m3  (24-hr) 

EPA  de  minimis  (24-hr) 

level  below  which  ambient 
monitoring  is  not  required 

EPA 

1  /ig/m3  ann 

EPA  sig  annual 

definition  of  a  significant  air  quality 
impact 

EPA 

5  /ig/m3  (24-hr) 

EPA  sig  (24-hr) 

definition  of  a  significant  air  quality 
impact 
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Table  3-5 
Measures  of  Significance  for  Fine  Particulates  (PM10) 

Agency 

Level 

Abbreviation 

Comment 

Measurement  Accuracy  and  Reporting 

Precision 

ARB 

0.21  /ig/m3  (24-hr) 

ARB  accuracy  (24-hr) 

ARB  measured  accuracy  of  0.41 
percent  times  50  /tg/m3  standard 

ARB 

1  /ig/m3   (24-hr) 

ARB  reporting  (24-hr) 

precision  to  which  ARB  reports 
concentrations 

ARB 

0.1  /tg/m3  ann 

ARB  reporting  ann 

precision  to  which  ARB  reports 
concentrations 

3.5  Measures  Used  for  Visibility  Protection 

The  federal  visibility  program  established  by  the  Clean  Air  Act  (Section  169 A) 
declares  a  national  goal  of  preventing  and  remedying  visibility  impairment  in 
mandatory  Class  I  areas  caused  by  manmade  air  pollution.   Under  this  program,  the 
Joshua  Tree  National  Park  has  been  identified  by  the  EPA  as  a  Class  I  area  where 
visibility  is  an  important  value.   Two  programs  under  the  Act  specifically  address 
visibility  in  national  parks  and  wilderness  areas:   the  PSD  program,  and  the  visibility 
program. 

The  PSD  program  is  directed  primarily  at  new  sources  and  the  visibility  program  is 
aimed  primarily  at  existing  sources.   The  PSD  program,  which  is  discussed  in  more 
detail  in  Part  2,   requires  best  available  control  technology  (BACT)  on  new  or 
modified  major  sources  to  minimize  additional  air  pollution.   An  applicant  must  also 
demonstrate  that  the  proposed  new  or  expanded  source  will  comply  with  air-quality 
"increments"  that  limit  increases  in  air  pollution.   These  increments  specify  the 
maximum  permissible  cumulative  increases  of  several  pollutants  over  the  pre-existing 
baseline  concentrations  in  each  clean-air  area  (areas  that  meet  the  ambient  air  quality 
standards).   The  PSD  program  includes  a  special  air  quality  related  values  (AQRV) 
test  for  evaluating  major  emitting  facility  that  might  affect  a  Class  I  area. 

The  visibility  program  declares  a  national  goal  of  preventing  and  remedying  visibility 
impairment  in  mandatory  Class  I  areas.   States  are  required  to  develop  a  long-term 
strategy  for  making  reasonable  progress  toward  the  visibility  goal.   In  addition,  the 
states  are  to  require  the  installation  of  best  available  retrofit  technology  (BART)  on 
any  major  source  placed  into  operation  after  August  7,  1962,  if  that  source  "emits  any 
air  pollutant  which  may  reasonable  be  anticipated  to  cause  or  contribute  to  any 
impairment  of  visibility"  in  a  listed  mandatory  Class  I  area. 
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The  criteria  for  assessments  of  individual  sources  are  defined  in  the  EPA  Workbook 
for  Plume  Visual  Impact  Screening  and  Analysis  (Revised),  dated  October  1992.   In 
this  workbook,  criteria  are  identified  that  can  be  used  to  determine  if  a  source  might 
impair  visibility  in  parks.   These  criteria  are  based  on  the  contrast  between  the  plume 
and  its  surroundings.   To  address  the  dimension  of  color  as  well  as  brightness,  a  color 
contrast  parameter,  AE,  and  a  contrast  value  are  used  as  the  primary  bases  for 
determining  the  perceptibility  of  plume  visual  impacts  in  screening  analyses.   For 
bright  viewing  objects,  a  contrast  of  0.05  translates  to  a  AE  of  approximately  two. 
The  literature  suggests  an  upper,  best  estimate  and  lower  threshold  for  perceptibility. 
The  lower  threshold  is  based  on  the  use  of  laboratory-derived  estimates  of 
perceptibility  thresholds  as  screening  criteria;  whereas  in  the  natural  environment,  the 
upper  threshold  recognizes  that  the  observer  in  the  field  is  likely  to  be  much  less 
sensitive  to  contrast  and  color  difference.   Table  3-6  suggests  the  range  and  the  best- 
estimate  threshold  based  on  the  current  understanding  of  perceptibility. 


Table  3-6 
Measures  of  Significance  for  Visibility 

Agency 

Level 

Abbreviation 

Comment 

EPA 

AE  =  2.0 

Contrast  = 

0.05 

EPA  Lower-Bound 
Threshold 

screening  threshold  for  Level- 1  and 
Level-2  screening 

EPA 

AE  =  1.0 

to  4.0 

Contrast  = 

0.025  to 

0.10 

EPA  Best-Estimate 
Threshold 

approximate  threshold  of  plume 
perceptibility 

EPA 

AE  =  4.0 

Contrast  = 

0.10 

EPA  Upper-Bound 
Threshold 

detection  of  slight  discoloration  by 
most  people  (probability  of  90  percent 
detection  with  high  contrast 
background) 

Ref.   Infonna 
EPA 

tion  from  Worl 

:book  for  Plume  Visual  Impact 

Screening  and  Analysis.  October  1992, 
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PART  4 
PROPOSED  PROJECT 


4.1  Introduction 


Emissions  from  the  Proposed  Project  will  be  associated  with  a  number  of  activities. 
These  include  both  stationary  sources,  such  as  landfill  gas  flares,  and  mobile 
equipment,  such  as  the  trains  hauling  waste.   By  emission  type,  project  sources  can  be 
grouped  into  four  classes:  motor  vehicles,  fugitive  dust  sources,  fugitive  vapor 
sources,  and  stationary  combustion  sources.    Motor  vehicles  include  train 
locomotives,  on-highway  haul  trucks,  and  off-highway  equipment;  fugitive  dust 
sources  include  short-term  construction  activities,  landfill  road  use,  mine  tailing 
reclamation,  and  solid  waste  covering;  fugitive  vapor  sources  include  the  landfill 
surface,  landfill  fuel  storage  tanks  and  leachate/condensate  tanks;  and  stationary 
combustion  sources  include  the  landfill  gas  flares. 

Motor  vehicles  will  generate  "tailpipe"  emissions  and,  in  the  case  of  on-site  vehicles, 
fugitive  dust  from  paved  and  unpaved  road  use.   Fugitive  dust  will  also  be  generated 
during  the  processing  and  handling  of  cover  and  liner  as  overburden  and  tailings  are 
reclaimed  by  screening  and  crushing.   As  the  previously  landfilled  refuse  begins  to 
decompose,  gas  will  be  generated  by  the  anaerobic  activity  in  the  landfill.   The  gas 
will  consist  primarily  of  methane  and  carbon  dioxide  with  trace  concentrations  of 
other  substances  either  produced  by  the  bacterial  activity  or  evaporated  from  materials 
disposed  of  in  the  landfill.   The  gas  will  be  collected  through  a  series  of  extraction 
wells  and  will  be  disposed  of  by  flaring.   The  burning  of  the  landfill  gas  in  flares  will 
result  in  combustion  emissions.   Each  of  these  sources  is  discussed  in  more  detail 
below. 

The  townsite  development  will  result  in  additional  emissions  from  motor  vehicles, 
residential  area  sources  (such  as  space  and  water  heaters),  and  commercial  activities 
(such  as  space  and  water  heating,  dry  cleaners,  service  stations,  etc.). 

Each  of  these  sources  is  discussed  in  more  detail  below. 

Although  Material  Recovery  Facilities  (MRFs)  and  Transfer  Stations  (TSs)  are  not 
part  of  the  Proposed  Project,  they  are  discussed  in  Attachment  A  (Section  A-l),  to 
provide  context  for  the  general  waste  management  process.  Estimates  of  emissions 
generated  at  the  MRFs/TSs  are  also  included  in  Attachment  A. 
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4.2  Emissions  -  Initial  Construction 

Emissions  during  the  initial  construction  of  the  Proposed  Project  are  discussed  in 
detail  in  Attachment  B.   The  initial  construction  of  the  Proposed  Project  is  divided 
into  five  main  construction  projects: 

•  Improvement/extension  of  the  existing  Eagle  Mountain  Road 

•  Construction  of  the  Phase  I  intermodal  rail/truck  marshaling  yard  including 
refurbishing  existing  warehouse  and  shop  facilities 

•  Reconstruction  of  the  existing  Eagle  Mountain  rail  line 

•  Preparation  of  the  first  phase  of  the  landfill 

•  Townsite  improvements 

The  initial  construction  period  will  take  approximately  nine  months.   Each  year 
additional  liner  systems  will  be  constructed,  which  will  require  a  time  period  of  about 
two  to  three  months.   The  maximum  emissions  will  occur  when  all  five  of  the  initial 
construction  projects  are  active  simultaneously. 

Fugitive  emissions  from  the  initial  construction  of  the  Proposed  Project  will  result 
from  (1)  dust  entrained  during  excavation  and  grading  at  the  construction  sites; 
(2)  dust  entrained  during  travel  on  unpaved  haul  roads  and  across  unpaved 
construction  sites;  (3)  dust  entrained  during  aggregate  and  soil  loading  and  unloading 
operations;  (4)  dust  entrained  from  raw  material  transfer  at  the  portable  asphalt  and 
concrete  batch  plants;  and  (5)  wind  erosion  of  areas  disturbed  during  construction 
activities.    Equipment  exhaust  emissions  will  result  from  (1)  exhaust  from  the  heavy- 
duty  Diesel  equipment  used  for  excavation  and  construction;  (2)  exhaust  from  the 
water  trucks  used  to  control  construction  dust  emissions;  (3)  exhaust  from  Diesel 
generators  located  at  the  temporary  asphalt  and  concrete  batch  plants;  and  (4)  exhaust 
from  heaters  located  at  the  temporary  asphalt  plant.   A  detailed  discussion  of  the 
emissions  associated  with  the  initial  construction  of  the  Proposed  Project  is  included 
in  Attachment  B. 


4.3  Emissions  -  Operation 

4.3.1  Solid  Waste  Transport 

Solid  waste  will  be  transported  to  Eagle  Mountain  by  two  modes:   trains  and  trucks. 
Approximately  90%  of  the  waste  will  be  transported  by  train,  primarily  from  the  Los 
Angeles  basin,  although  waste  will  also  be  transported  by  train  from  parts  of  Ventura, 
Santa  Barbara,  and  San  Diego  Counties.   The  remainder  of  the  waste  will  be  hauled 
primarily  from  Riverside  County  by  truck.     Waste  will  arrive  at  the  landfill  site  in  20 
to  25-ton  containers  compacted  at  MRF/TS  sites.   Both  transportation  modes  will 
produce  exhaust  emissions  from  the  combustion  of  Diesel  fuel  in  internal  combustion 
engines. 
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Waste  processed  at  MRFs/TSs  will  be  transported  in  unit  trains  over  Southern  Pacific 
and  Eagle  Mountain  track.   Typically  a  train  will  consist  of  70  articulated  cars,  each 
capable  of  carrying  2  containers.    Southern  Pacific  will  pick  up  the  loaded  cars  at 
MRF/TS  sites  and  ferry  them  to  a  siding  near  Ferrum  Junction,  where  the  Eagle 
Mountain  spur  line  intersects.   Eagle  Mountain  engines  will  hook  up  to  the  unit  trains 
at  Ferrum  Junction  and  transport  them  to  the  container  handling  yards  at  the  landfill 
facility.   Alternatively,  the  same  Southern  Pacific  locomotives  will  transport  trains 
to  the  site.   Diesel  locomotive  emissions  vary  proportionately  with  fuel  consumption. 
Fuel  consumption  is  dependent  upon  the  weight  of  the  train  being  pulled  and  the 
vertical  grade  of  the  track.   Because  the  MRF/TS-to-landfill  route  carries  trains  over 
two  passes,  fuel  consumption  and  emissions  are  not  constant  over  each  section  of  the 
route.   Therefore,  separate  fuel  consumption  estimates  were  generated  for  flat  and 
inclined  portions  of  the  route.   A  summary  of  fuel  use  and  emissions  for  portions  of 
the  route  operated  by  the  two  carriers  is  shown  in  Attachment  A.   Based  on  a 
maximum  expected  daily  train  waste  haul  rate  of  18,000  tons,  the  Proposed  Project 
includes  5  to  6  train  round-trip  deliveries  per  day  depending  on  the  amount  of  waste 
hauled  per  train. 

An  estimated  10%  (2,000  tons  per  day)  of  waste  will  be  transported  to  the  project  site 
by  on-highway  trucks.   It  is  anticipated  that  within  75-150  miles  driving  distance  from 
the  project,  the  cost  of  transporting  solid  waste  in  containers  from  MRFs/TSs  using 
tractor-trailers  will  be  less  expensive  than  shipping  it  by  rail.   As  a  result,  the 
Proposed  Project  will  generate  up  to  100  truck  round-trips  to  the  project  site  per  day 
with  20  ton  loads.   An  analysis  of  the  emissions  from  this  activity,  calculated  at  an 
average  maximum  daily  round-trip  distance  of  225  miles  per  truck,  appears  in 
Table  4-1  with  detailed  emission  calculations  included  in  Attachment  A.   The 
gram/mile  emission  factors  were  taken  from  EMFAC7F.  The  average  factors  in 
EMFAC7F  for  heavy-duty  vehicles  understate  the  gram  per  mile  emissions  from  the 
large  [Class  8B,  gross  vehicle  weight  ratings  (GVWR)  greater  than  60,000  pounds] 
trucks  that  will  be  used  in  this  project.    Consequently,  truck  emission  factors  were 
adjusted  to  account  for  the  greater  emissions  per  mile  of  the  Class  8B  trucks. 
Emission  factors  for  the  year  2000  were  used  in  these  estimates. 

4.3.2  On-Site  Material  Handling  (Except  Fugitive  Dust) 

As  a  category,  on-site  heavy  equipment  is  the  largest  source  of  gaseous  emissions  on 
the  project  site.   A  significant  portion  of  these  emissions  is  associated  with  the  fleet  of 
hostling  vehicles  which  will  haul  containers  from  the  intermodal  rail/truck  marshaling 
yards  to  the  landfill  face,  while  the  remainder  is  distributed  among  other  general 
categories  of  operations.   The  emissions  for  equipment  grouped  within  these 
categories  are  summarized  in  Table  4-1;  detailed  calculations  are  included  in 
Attachment  A. 

At  the  peak  of  landfill  activity,  hostling  vehicles  will  be  in  almost  constant  motion. 
The  disposal  of  20,000  tons  of  solid  waste  in  20-25  ton  containers  will  require 
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800-1000  round-trips  by  the  hostling  vehicle  fleet  each  day  between  the  intermodal 
rail  and  truck  marshaling  yards  and  the  active  face  of  the  landfill.  In  the  intermodal 
rail  yards,  overhead  cranes  will  also  operate  continuously  during  peak  periods. 
Cranes  will  transfer  loaded  waste  containers  from  rail  cars  to  hostling  vehicles  and 
empty  containers  from  returning  hostling  vehicles  back  to  rail  cars.   All  of  this 
transfer  equipment  will  be  powered  by  Diesel  engines  and  generate  exhaust  emissions 
during  operation. 

Another  area  of  concentrated  mobile  source  activity  will  be  the  landfill  face  itself.   In 
the  area  where  final  waste  deposition  occurs,  crawler  tractors  will  spread  the  dumped 
waste  to  shape  the  fill,  while  compactors  will  roll  over  the  graded  surface  to  develop 
the  desired  volume  reduction  of  deposited  material.   After  final  compaction  of  waste, 
crawler  tractors  will  spread  and  compact  a  layer  of  cover  material. 

Prior  to  the  placement  of  waste  in  the  mine  pit,  a  liner  will  be  installed  as  a  part  of 
the  leachate  collection  system.   Liner  construction  activities  are  included  with  the 
initial  construction  of  the  Proposed  Project  as  discussed  in  Attachment  B.   Because 
liner  construction  will  occur  periodically  during  the  development  of  the  landfill,  the 
emissions  associated  with  this  activity  are  also  discussed  in  this  section  along  with 
emissions  associated  with  the  day  to  day  operations  of  the  landfill. 

The  liner  material  will  be  derived  from  reclaimed  fine  tailing  and  overburden  piles 
created  during  operation  of  the  former  iron  mine.   The  clay  material  in  the  fine  tailing 
area  will  be  excavated  by  frontend  loader  and  loaded  into  trucks  for  transport  to  the 
liner  construction  area  where  it  will  be  spread  and  compacted  by  bulldozers  and 
compactors.   Material  from  overburden  piles  will  also  be  excavated  by  frontend 
loader  and  fed  to  a  material  processing  plant  for  screening.   A  portion  of  this  material 
will  require  additional  size  reduction  at  a  crushing  plant  to  meet  the  size  specifications 
for  the  drainage  layers  of  the  liner.   The  material  screening  and  crushing  plants  will 
be  portable  and  be  moved  from  site  to  site  depending  of  the  pile  being  processed. 
The  processed  material  will  be  loaded  into  trucks  for  transport  to  the  liner 
construction  area  where  it  will  be  spread  and  compacted  by  bulldozers  and 
compactors.     Exhaust  emissions  will  be  produced  by  each  piece  of  equipment  in  the 
process,  with  the  exception  of  the  material  processing  plants,  which  will  be 
electrically  powered. 

The  project  will  also  reclaim  material  from  onsite  coarse  tailing  and  overburden  piles 
to  produce  daily  and  final  cover  material  for  the  waste.   In  this  operation,  frontend 
loaders  will  excavate  material  from  coarse  tailing/overburden  piles  and  feed  it  to  the 
material  processing  plant  discussed  in  the  above  paragraph.   The  processed  material 
will  be  transported  by  trucks  to  the  final  cover  construction  area  and  landfill  face, 
where  it  will  be  spread  and  compacted.   Exhaust  emissions  will  be  produced  by  the 
loaders,  dump  trucks,  and  bulldozers  and  compactors  used  at  the  final  cover 
construction  area  and  working  face  of  the  landfill  to  spread  and  compact  the  cover 
material. 
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A  separate  fleet  of  vehicles  will  be  used  onsite  to  maintain  the  roadways  used  to 
transport  liner,  waste,  and  cover  material.   Water  trucks  will  water-flush  paved  roads 
and  wet  unpaved  roadway  surfaces  during  landfill  operations  to  mitigate  fugitive  dust 
emissions  and  enhance  compaction  of  surface  material.   As  the  main  roads  providing 
access  to  the  working  face  of  the  landfill  will  be  constructed  in  part  on  the  landfill 
surface  itself,  periodic  reconstruction  will  occur  as  the  surface  of  the  fill  rises  from 
the  bottom  of  the  pit.   Graders  will  be  used  to  apply  new  aggregate  material  to  road 
surfaces.    All  of  these  vehicles  will  generate  exhaust  emissions  in  the  pit  area  during 
the  life  of  the  project. 

In  the  excavation  of  ore  by  the  former  mining  operation,  benches  were  cut  into  the  pit 
walls  to  catch  falling  rocks  and  to  provide  temporary  roads  for  mine  vehicles.   These 
benches  now  harbor  significant  accumulations  of  loose  rock  which  limit  their  ability 
to  provide  protection  from  falling  rock  to  work  forces  in  the  lower  portions  of  the  pit. 
To  regain  a  measure  of  safety,  crawler  tractors  will  be  used  to  push  accumulated 
debris  off  of  each  bench  prior  to  commencing  waste  disposal  in  that  portion  of  pit 
below.   Exhaust  emissions  from  these  vehicles  will  be  generated  during  operation. 

A  network  of  pipes  will  be  installed  during  the  development  of  the  project  to  transport 
landfill  gas  collected  by  a  series  of  extraction  wells  and  leachate/condensate  collected 
by  the  liner  system.   Trenches  will  be  excavated  periodically  for  the  installation  of 
horizontal  pipe  runs.   Exhaust  emissions  will  be  generated  by  backhoes  and  graders 
used  in  the  installation  effort. 

4.3.3  Landfill  Gas  Generation  and  Combustion 

Landfill  gas  will  be  formed  over  time  as  waste  decomposes.   In  the  absence  of 
oxygen,  hydrocarbon  wastes  will  break  down  to  form  predominantly  carbon  dioxide 
and  methane.   Trace  quantities  of  toxic  gases  will  also  be  formed  by  these  processes. 
As  a  result  of  the  stringent  design  and  monitoring  requirements  of  the  SCAQMD  and 
EPA  municipal  solid  waste  landfill  regulations,  the  landfill  gas  collection  system  will 
be  required  to  capture  at  a  minimum  at  least  90%  of  the  gas  generated.   This 
minimum  landfill  gas  capture  efficiency  was  calculated  based  on  the  maximum  overall 
Total  Hydrocarbon  (THC)  surface  concentration  limit  allowed  under  SCAQMD 
Rule  1 150. 1  and  a  screening  level  air  dispersion  modeling  analysis.   Detailed 
calculations  of  the  minimum  landfill  gas  collection  system  capture  efficiency  are 
included  in  Attachment  A.   Captured  landfill  gas  will  be  piped  to  a  combustion 
system  for  incineration.   To  account  for  the  worst-case  combustion  emissions,  this 
analysis  assumes  that  100%  of  the  landfill  gas  generated  is  piped  to  the  combustion 
system  for  incineration.   In  addition,  to  account  for  the  worst-case  fugitive  landfill  gas 
emissions,  this  analysis  also  assumes  that  10%  of  the  landfill  gas  generated  escapes 
into  the  atmosphere.    Consequently,  with  this  approach,  there  is  some  double  counting 
of  emissions. 

The  gas  combustion  system  will  initially  use  flares  to  burn  the  methane  and  other 
gases.   The  flares  will  be  designed  to  mix  the  landfill  gas  with  air  and  burn  it  in  an 
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landfill  gas  model.    Data  were  obtained  from  the  Riverside  County  Waste  Resources 
Management  District  regarding  characteristics  of  the  four  Riverside  County  landfills 
that  have  active  gas  collection  systems.   These  characteristics  include  the  tons  of 
waste  in  place,  the  length  of  time  waste  was  (has  been)  deposited  in  the  landfill,  and 
average  landfill  gas  flow  rate,  and  the  methane  fraction  of  the  gas.   Based  on  these 
characteristics,  EPA's  landfill  gas  model  was  used  to  back-calculate  a  value  for  L0 
that  corresponds  to  the  measured  landfill  gas  flow  rate  for  each  landfill.   These 
calculations  were  performed  both  for  EPA's  current  default  regulatory  value  of  k 
(0.05),  and  for  EPA's  current  AP-42  emission  factor  value  of  k  (0.02).   These 
calculations  resulted  in  the  following  average  values  for  the  four  Riverside  County 
landfills: 

for  k  =  0.02,  L0  =  65.3  m3/Mg  (2304  fVVMg) 
for  k  =  0.05,  L0  =  44.9  m3/Mg  (1584  ft?/Mg) 

Next,  these  pairs  of  values  were  used  to  model  the  landfill  gas  generation  from  the 
Eagle  Mountain  landfill.   These  model  runs  predict  a  maximum  landfill  gas  generation 
rate  from  the  Eagle  Mountain  landfill  of  46,886  scfm  (for  k  =  0.02)  and  37,986  scfm 
(for  k  =  0.05). 

Consequently,  the  maximum  gas  generation  rate  of  46,000  scfm  used  in  the  previous 
EIR/EIS,  which  was  based  on  empirical  data  from  Southern  California  landfills,  is 
believed  to  be  the  most  appropriate  value,  and  remains  conservative  due  to  expected 
decreases  in  both  methane  generation  potential  and  waste  moisture  content  associated 
with  continuing  recycling  efforts  in  Southern  California,  as  compared  with  the  time 
periods  (1950's  through  1990's)  for  which  the  existing  landfills  collected  waste. 
Furthermore,  the  drier  climate  at  the  Eagle  Mountain  landfill,  as  compared  with  the 
existing  Southern  California  landfills  from  which  the  empirical  data  were  derived, 
suggest  that  the  46,000  scfm  value  overstates  the  potential  gas  generation  at  the  site. 

Data  collected  from  landfill  gas  flares  in  the  South  Coast  Air  Basin  show  criteria 
pollutant  emissions  to  vary  significantly  from  flare  to  flare.   These  variations  are  most 
likely  due  to  differences  in  construction  and  operation  of  the  flares  and  to  variations 
in  the  mixture  of  gases  generated  by  each  landfill.    Standards  for  flare  construction 
adopted  by  the  South  Coast  Air  Quality  Management  District  in  recent  years  and 
improvements  in  combustion  technology  will  reduce  some  of  the  emission  variability 
in  new  flares.   In  selecting  emission  factors  representative  of  the  flares  proposed,  data 
from  source  tests,  South  Coast  Air  Quality  Management  District  regulations, 
equipment  vendor  data,  and  data  supplied  by  the  South  Coast  during  the  initial  air 
quality  permitting  of  flare  station  number  1  in  1994  were  reviewed.   These  data  are 
summarized  in  Attachment  A,  with  a  best  estimate  of  flare  emission  factors  based 
upon  project  design.   Criteria  emission  rates  from  the  flares,  based  upon  maximum 
gas  production  rates  and  estimated  emission  factors,  are  shown  in  Table  4-1,  with 
detailed  emission  calculations  included  in  Attachment  A. 
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Trace  quantities  of  toxic  gases  are  contained  in  landfill  gas  and  will  be  emitted  from 
both  the  landfill  surface  and  from  the  gas  flares.   The  flares  are  expected  to  destroy 
approximately  98%  of  the  toxic  gases  found  in  the  raw  landfill  gas.   A  more  detailed 
discussion  of  the  toxic  air  pollutants  and  corresponding  impacts  are  discussed  in 
Attachment  C  (Risk  Assessment). 

4.3.4  Fugitive  Dust 

Almost  all  project  activities  that  involve  the  use  of  mobile  equipment  will  generate 
fugitive  dust.    Although  the  solid  waste  will  not  be  dry  enough  or  have  a  sufficient 
fraction  of  fine  material  to  contribute  measurably  to  particulate  emissions,  the 
movement  of  vehicles  over  paved  and  unpaved  surfaces  within  the  project's 
boundaries  will  cause  fugitive  particulate  emissions.   Material  spilled  onto  paved 
roads  will  be  ground  and  suspended  by  traffic.   The  surface  of  unpaved  roadways  will 
abrade  and  become  airborne  with  the  passage  of  vehicles.   Fine  particles  in  the  fine 
and  coarse  tailing  and  overburden  piles  will  become  airborne  with  the  handling  of 
these  materials.    Although  mitigation  techniques  can  significantly  reduce  particulate 
emissions  from  all  sources,  such  emissions  cannot  be  eliminated  fully.     A  summary 
of  computed  fugitive  dust  emissions  from  the  project  appears  in  Table  4-1  with 
detailed  emission  calculations  included  in  Attachment  A. 

The  emission  rate  of  fugitive  dust  from  roadway  surfaces  will  be  dependent  upon  a 
number  of  roadway  and  vehicle  characteristics.   Research  indicates  that  the  mass  of 
fine  particles  within  the  loose  material  on  a  road  surface  will  be  the  most  significant 
parameter  in  the  emission  equation.   This  mass  tends  to  be  small  on  paved  roads  as 
the  asphalt  or  concrete  does  not  significantly  abrade  with  traffic  flow.   Instead,  the 
major  sources  of  loose  material  on  paved  project  road  will  be  material  dropped  from 
vehicles  previously  traveling  over  bare  earth  areas,  spillage  of  cover  or  liner  material 
from  haul  trucks,  tire  wear,  and  dust  fallout  from  nearby  sources.    In  the  case  of 
unpaved  roads,  loose  surface  material  will  be  generated  primarily  by  the  tire  friction 
of  passing  vehicles  on  easily  eroded  soil  particles.   Additionally,  the  grinding  action 
of  tire  friction  will  reduce  the  particle  size  of  loose  surface  material,  whether  on 
paved  or  unpaved  roads,  until  a  point  is  reached  where  particles  will  be  readily 
entrained  in  the  turbulent  wakes  of  passing  vehicles. 

The  characteristics  of  the  passing  vehicles  will  also  dictate  the  amount  of  particulate 
generated  with  traffic  flow.   As  the  entraining  forces  on  surface  particles  are 
dependent  upon  wind  velocities  generated  by  passing  vehicles,  vehicle  speed  will  have 
a  large  influence  on  emission  rates.   Some  surface  particles  in  a  vehicle's  track  will 
be  thrown  into  the  air  by  the  passage  of  tires  over  that  portion  of  the  roadway.   As  a 
result,  the  number  and  size  of  tires  on  each  vehicle  will  influence  emission  rates.   The 
volume  of  traffic  on  a  road  surface  will  have  a  direct  impact  on  emission  rates  over 
time.   Finally,  as  the  grinding  action  of  tires  is  influenced  by  the  pressure  of  the  tires 
against  a  road's  surface,  the  weight  of  each  vehicle  will  have  an  influence  on  its 
fugitive  dust  emission  rate. 
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In  producing  suitable  material  for  pit  lining  and  waste  covering  operations  (daily  and 
final),  fine  and  coarse  tailing  and  overburden  material  will  be  processed  on-site.    For 
the  clay  layer  of  the  landfill  liner  system,  material  will  be  excavated  from  former  fine 
tailing  ponds  by  frontend  loaders  and  transported  to  the  liner  construction  area.   As  a 
significant  portion  of  the  fine  tailing  consists  of  silt-sized  particles,  this  activity  would 
generate  significant  emissions  if  performed  unabated.   However,  for  optimum  material 
performance  as  a  liner  system,  the  fine  tailing  must  be  maintained  with  a  moisture 
content  ranging  from  approximately  16%  to  20%.   Consequently,  the  material  will  be 
prewatered  prior  to  excavation,  and  additional  water  will  be  added  during  spreading 
and  compaction  of  the  material  at  the  liner  construction  area.   This  moisture  content 
will  effectively  eliminate  emissions  of  fugitive  dust  from  the  liner  material  during  the 
process  of  excavation,  material  loading,  and  spreading. 

Coarse  tailing  and  overburden  will  constitute  most,  if  not  all,  of  the  material  needed 
for  liner  construction  and  daily/final  cover.   Frontend  loaders  will  excavate  the 
tailing/overburden  from  storage  piles.   Depending  on  the  end  use  of  the  material, 
either  a  screening  or  crushing  plant  will  be  used  to  process  the  material.    A  majority 
of  the  cover  and  liner  construction  material  will  be  processed  by  a  portable  screening 
plant.  The  material  will  be  dropped  into  the  dump  hopper  of  the  screening  plant 
which  will  feed  a  screening  system,  with  the  resulting  size-segregated  material 
conveyed  to  temporary  storage  piles.    Portions  of  the  drainage  layers  of  the  landfill 
liner  system  will  require  additional  crushing.    Consequently,  this  material  will  be  fed 
to  a  portable  crushing  plant  for  material  sizing.   Screened/crushed  material  from 
temporary  storage  will  be  loaded  into  haul  trucks  by  frontend  loaders  and  transported 
to  the  working  face  of  the  landfill,  liner  construction  area,  and/or  final  cover 
construction  area.    At  the  working  landfill  face  and  liner/final  cover  construction 
areas,  dumped  material  will  be  spread  and  compacted  by  crawler  tractors  and 
compactors. 

Dust  will  be  generated  at  each  step  of  the  coarse  tailing/overburden  excavation, 
processing,  and  spreading  operation.   Because  of  the  very  low  fraction  of  this  material 
which  is  smaller  than  1/8  inch,  and  because  of  its  low  abrasion  tendencies,  the  overall 
dusting  potential  of  this  material  is  comparatively  low.   The  federal  New  Source 
Performance  Standard  for  nonmetallic  mineral  processing  plants  requires  low  opacity 
emission  levels  or  wet  scrubbers.   The  South  Coast  Air  Quality  Management  District 
Best  Available  Control  Technology  guidelines  recommends  baghouses  or  wet 
scrubbers  for  the  control  of  dust  from  rock  crushing  facilities.   In  complying  with 
these  standards,  emissions  from  the  screening  and  crushing  plants  will  be  maintained 
at  low  levels.   Some  dust  will  be  emitted  in  transferring  material  to  haul  trucks  and 
during  the  dumping  operations  at  the  landfill  face  and  liner/final  cover  construction 
areas. 

Low  levels  of  dust  will  be  emitted  during  water  truck  operation  as  water  trucks  travel 
slowly  during  paved  road  flushing  and  unpaved  road  wetting.   Fugitive  dust  emissions 
from  this  operation  will  be  much  lower  than  those  generated  by  waste  or  cover 
material  hauling  due  to  the  equipment's  relatively  slow  operating  speeds. 
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During  road  maintenance,  fugitive  dust  will  also  be  generated  as  graders  and 
compactors  reposition  haul  roads.    Since  road  base  will  be  watered  to  enhance 
compaction  as  it  is  applied,  and  because  the  process  of  road  buildup  will  be 
performed  by  slow-moving  equipment,  emissions  from  this  activity  will  remain  low  in 
comparison  to  other  project  activities. 

Fugitive  dust  will  also  be  generated  during  the  clearing  of  natural  debris  from  the  pit 
benches.   Crawler  tractors  will  push  this  material  off  of  benches  as  the  landfill  face 
moves  along  the  pit  walls.   In  this  analysis,  the  bench-clearing  emission  factor  was 
derived  from  factors  reported  for  crawler  tractors  operating  in  surface  coal  mines, 
although  material  at  coal  mines  is  known  to  be  softer  than  that  at  the  Landfill  Site. 
This  results  in  an  overestimate  of  expected  emissions  from  this  activity. 

Another  source  of  dust  will  be  the  installation  of  pipes  for  the  landfill  gas  and 
leachate/condensate  collection  system.   Backhoes  will  dig  trenches  into  which  landfill 
gas  collection  and/or  leachate/condensate  pipes  will  be  installed.    Graders  will  be  used 
to  cover  the  ditches  and  recontour  the  surface.   Dust  will  be  produced  during  both  of 
these  operations,  but  as  equipment  movements  will  be  relatively  slow,  the  fugitive 
dust  emission  rates  will  be  low. 

Finally,  there  will  be  particulate  emissions  due  to  windblown  fugitive  dust  from 
unpaved  areas  disturbed  by  vehicle  traffic  and  excavation  activities.   However,  these 
emissions  will  be  minimized  by  limiting  the  size  of  areas  disturbed  by  mobile 
equipment. 

4.3.5  Miscellaneous  Sources 

The  project  will  include  landfill  support  operations  such  as  a  maintenance  paint  shop, 
locomotive  sand  silo,  emergency  generators,  and  fuel  storage  and  dispensing 
operations.   The  maintenance  paint  shop  will  be  located  in  the  Planning  Area  2 
intermodal  yard  and  will  be  used  to  do  minor  touch-up  painting  of  landfill  equipment. 
This  operation  will  result  in  VOC  and  particulate  emissions.   To  comply  with  South 
Coast  AQMD  regulations,  the  paint  shop  will  be  equipped  with  a  dry  filter  system  to 
control  particulate  emissions  and  will  use  low  VOC  coatings.   The  locomotive  sand 
silo  will  also  be  located  in  the  Planning  Area  2  intermodal  yard  and  will  be  used  to 
store  and  load  the  waste  haul  locomotives  with  sand  for  traction  control.   Particulate 
emissions  will  result  during  sand  loading  and  unloading.   To  comply  with  South  Coast 
AQMD  regulations,  the  sand  silo  will  be  equipped  with  a  dust  collector.   In  case  of 
utility-supplied  power  interruptions,  the  project  will  include  two  100  kW  natural  gas 
fired  emergency  generators.    One  generator  will  be  located  in  the  Planning  Area  2 
intermodal  yard,  and  the  second  generator  will  be  located  in  the  Planning  Area  3 
intermodal  yard.    Other  than  operation  during  power  outages,  the  generators  will  be 
operated  for  approximately  1  hour  per  week  for  maintenance  purposes.    Operation  of 
the  emergency  generators  will  result  in  combustion  emissions.   To  supply  fuel  for 
onsite  mobile  equipment  and  the  waste  haul  locomotives,  the  project  will  include  fuel 
storage  and  dispensing  operations.   The  Planning  Area  2  intermodal  yard  will  include 
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a  55,000  gallon  above  ground  Diesel  storage  tank  and  a  13,750  gallon  above  ground 
gasoline  tank.     To  comply  with  South  Coast  AQMD  regulations,  the  gasoline  storage 
tank  will  be  equipped  with  Phase  I  and  n  vapor  control  systems.   The  Planning  Area 
2  intermodal  yard  will  also  include  a  15,000  gallon  aboveground  Diesel  storage  tank 
for  transfer  truck  fueling.   The  Diesel  and  gasoline  tanks  will  result  in  VOC 
emissions  during  tank  filling  and  vehicle  fueling.   VOC  emissions  will  also  be 
associated  with  leachate/condensate  storage  tanks  that  will  be  located  near  the 
Planning  Area  2  intermodal  yard.   To  comply  with  South  Coast  AQMD  permitting 
requirements,  these  tanks  will  be  equipped  with  carbon  canister  to  control  VOC 
emissions.   Table  4-1  summarizes  the  emissions  associated  with  the  miscellaneous 
support  operations,  with  detailed  emission  calculations  included  as  Attachment  A. 

4.3.6  Townsite 

The  Eagle  Mountain  Townsite  Specific  Plan  has  twelve  separate  planning  areas. 
Some  of  these  have  existing  facilities  which  will  continue  in  operation.    Other  areas 
will  have  new  residential  or  commercial  facilities.   The  emissions  from  the  full  use  of 
these  development  plans  were  estimated  using  the  screening  tables  in  the  SCAQMD 
CEQA  Air  Quality  Handbook.   Separate  factors  are  available  for  mobile  source 
activity  and  for  area  source  activity.   However,  both  factors  have  the  same  units  so 
that  they  can  be  combined  into  a  single  emission  factor  for  a  particular  activity.    In 
order  to  use  these  screening  estimates,  it  is  necessary  to  know  the  number  of  dwelling 
units  in  residential  areas  and  the  gross  floor  area  in  commercial  areas.   The  proposed 
number  of  new  dwelling  units  was  taken  from  the  plans  for  the  different  areas.    The 
floor  area  for  commercial  buildings  was  estimated  by  assuming  that  50%  of  the 
available  acreage  would  be  built  out.   The  total  new  activity  consists  of  37  multiple 
dwelling  units,  283  single  dwelling  units,  and  407,286  ft2  of  commercial  space. 

The  following  screening  emission  factors  from  the  SCAQMD  CEQA  handbook  were 
used  to  estimate  emissions  from  these  activities. 

•  The  mobile  and  area  source  factors  (in  lb/day/dwelling  unit)  for  apartments 
were  used  for  multiple  dwelling  units. 

•  The  single  family  housing  factors  (in  lb/day/dwelling  unit)  were  used  for 
single  dwelling  units. 

•  Emission  factors  for  the  area-source  activities  of  the  commercial  areas  were 
computed  as  a  weighted  sum  of  the  various  emission  factors  for  commercial 
operation. 

There  are  a  variety  of  emission  factors  for  commercial  activities.   These  include 
offices,  schools,  and  stores.   For  purposes  of  estimating  an  overall  emission  factor, 
the  commercial  activity  was  assumed  to  be  50%  offices  and  50%  stores.   The 
emission  factors  for  a  small  business  park  were  used  to  characterize  the  office 
activities.   This  is  the  largest  emission  factor  for  offices,  but  it  is  not  significantly 
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different  from  the  other  factors  for  office  buildings.   However,  the  emission  factors 
for  stores  vary  widely  depending  on  the  type  of  store  present.   An  assumed  weighting 
of  the  different  types  of  stores  was  used  to  compute  the  emission  factor  for  stores. 
This  weighting  is  shown  in  Attachment  A.   The  weighting  is  applied  to  the  area 
source  emission  factors  to  arrive  at  a  composite  factor  for  stores  for  stores.  This 
factor  is  then  averaged  with  the  area  source  emission  factor  for  business  parks  to 
obtain  the  final  emission  factor  for  commercial  activities. 

Only  the  area  source  emission  factors  for  commercial  activities  were  used  because  the 
screening  emission  factors  for  mobile  sources  in  the  SCAQMD  CEQA  guidelines  are 
based  on  the  trips  generated  by  an  individual  project.   For  the  proposed  townsite 
development,  which  consists  of  both  housing  and  commercial  areas,  the  application  of 
mobile  source  emission  factors  to  both  the  dwelling  and  the  commercial  factors  would 
double  count  the  actual  mobile  source  emissions.  This  was  verified  by  examining  the 
details  of  the  calculation  of  these  screening  emission  factors.   The  trip  generation  per 
vehicle  for  a  detached  dwelling  unit  was  assumed  to  be  6.27  trips  per  day,  each  of 
which  had  a  cold  start.   This  essentially  accounts  for  all  the  operation  of  the  vehicle 
in  a  given  day,  justifying  the  use  of  only  the  dwelling  unit  emission  factors.   This 
assumes  that  the  development  of  commercial  facilities  at  Eagle  Mountain  will  not 
generate  a  significant  number  of  trips  from  outside  the  area. 

Table  4-1  summarizes  the  emissions  for  the  Townsite;  detailed  emission  calculations 
are  included  in  Attachment  A. 


4.4  Project  Impacts  (Without  Mitigation) 

4.4.1  Total  Project  Emissions 

Total  project  emissions  from  all  sources  at  maximum  projected  operating  levels  were 
shown  in  Table  4-1  (above).  These  emission  levels  take  into  account  the  emission 
controls  that  the  project  must  incorporate  in  order  to  comply  with  South  Coast  Air 
Quality  Management  District  and  U.S.  Environmental  Protection  Agency  emission 
standards.  Detailed  emission  calculations  are  included  in  Part  6  which  specifically 
identify  equipment  operating  levels,  emission  controls,  emission  factors,  and 
references. 
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4.4.2  Project  Impacts  Near  Proposed  Project 

Using  the  methodology  described  in  detail  in  Attachment  D,  an  analysis  was 
performed  of  the  impacts  of  the  project  on  ambient  concentrations  of  pollutants.   This 
analysis  was  performed  for  the  area  surrounding  the  Project  Site.   A  separate  analysis 
of  the  ambient  impacts  on  the  Joshua  Tree  National  Park  was  also  performed;  a 
detailed  discussion  of  the  analysis  is  included  in  Attachment  E.   In  addition,  an 
analysis  of  ambient  air  quality  impacts  was  performed  for  a  typical  rail  crossing 
impacted  by  the  project. 

All  of  the  analyses  described  below  were  performed  with  a  high  degree  of 
conservatism,  with  the  result  that  the  calculated  concentrations  shown  are  much  higher 
than  the  levels  which  would  likely  be  experienced.     This  conservatism  results  from 
the  following  assumptions: 

1.  Landfill  gas  generation  rates  are  the  maximum  forecast,  66.25  million  cubic 
feet  per  day.   This  forecast  was  based  on  gas  generation  rates  in  the  South 
Coast  Air  Basin.   As  discussed  elsewhere  in  this  report,  gas  generation  rates 
at  the  Landfill  Site  are  expected  to  be  much  lower.    Furthermore,  this 
maximum  landfill  gas  generation  rate  is  not  expected  to  be  reached  for  at 
least  30  years  after  the  project  begins  operation,  if  it  is  reached  at  all. 

2.  The  combustion  emissions  for  the  flare  system  assumes  that  100%  of  the 
landfill  gas  generated  will  be  piped  to  the  flares  for  incineration,  while  it  is 
likely  that  a  small  fraction  of  this  gas  (i.e.,  5  to  10  percent)  may  actually 
escape  the  system  as  fugitive  emissions. 

3.  Only  currently  available  emission  control  technologies  have  been  assumed, 
although  recent  history  has  shown  that  dramatic  improvements  will  likely  be 
made  between  the  start  of  the  project  and  the  date  worst  case  impacts  could 
occur. 

Table  4-2  presents  the  results  of  the  air  quality  modeling  analysis.   As  discussed 
above,  the  analysis  was  performed  with  a  high  degree  of  conservatism. 
Consequently,  actual  project  impacts  would  be  expected  to  be  significantly  lower  than 
those  shown. 

The  data  indicate  that  the  project's  unmitigated  impacts  would  represent  the  following 
fractions  of  the  most  stringent  ambient  air  quality  standards  for  each  pollutant: 

Carbon  Monoxide  8% 

Nitrogen  Dioxide  69% 
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Table  4-2 

Eagle  Mountain  Landfill  and  Recycling  Center 

Proposed  Project  Without  Mitigation 

Ambient  Air  Quality  Impacts 

Pollutant/ 

Averaging 

Time 

California 
Standards 

National 
Standards 

EPA  Class 

n 

Increments 
0ig/m3> 

Modeled 

Ambient 

Impact 

0*g/m3) 

Ambient 

Background 

Levels1 

0*g/m3) 

Combined 
Levels 
Oxg/m3) 

N02 
1-hour 
Annual 

470 

100 

25 

323 
22 

75 
6 

398 
28 

S02 
1-hour 
3 -hour 
24-hour 
Annual 

655 
105 

1300 

365 

80 

512 
91 
20 

38 
36 

12 
2 

213 

34 
11 

251 

46 

13 

CO 
1-hour 
8-hour 

23,000 
10,000 

40,000 
10,000 

- 

1,761 
655 

10,354 
4,304 

12,115 
4,959 

PM10 
24-hour 
Annual 

50 
30 

150 
50 

30 

17 

382 
6 

210 

22 

248 
28 

Footnote: 


i 


For  N02,  CO,  and  PM10,  maximum  levels  monitored  at  the  Project  Site.    Because  ambient  S02 
levels  were  not  measured  at  the  Project  Site,  background  S02  levels  are  the  maximum  monitored 
within  the  SEDAB. 

The  maximum  allowable  Class  II  PM10  increment  may  be  exceeded  during  one  24-hour  period 
at  any  one  location.  For  the  mitigated  project,  the  Class  II  increment  was  not  exceeded  more 
than  once  at  any  location. 


Sulfur  Dioxide 

Fine  Particulates  (PM10) 


11% 
76% 


i 


These  levels  are  predictions  of  the  worst-case  project  impacts  at  any  location  outside 
of  the  project  boundary  in  the  absence  of  mitigation  measures.   As  shown  in 
Attachment  D,  the  maximum  modeled  impact  occurs  at  a  location  towards  the  north 
(CO),  northwest  (NOx  and  PM10)  and  west  (SO2)  of  the  community  of  Eagle 
Mountain. 

The  data  indicate  that,  in  the  absence  of  mitigation  measures,  the  Proposed  Project  is 
not  expected  to  result  in  a  violation  of  the  state  or  national  standards  for  N02,  S02 
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and  CO,  even  in  combination  with  background  ambient  levels  measured  at  the  Project 
Site.   For  PM10,  Project  impacts  alone  are  not  expected  to  exceed  the  state  or  national 
standards.   However,  the  state  and  national  24-hour  average  PM10  standards  are 
exceeded  in  the  absence  of  the  Project.   The  Project's  impacts  are  therefore 
considered  to  exacerbate  violations  of  the  PM10  standard. 

4.4.3  Impacts  at  Typical  Rail  Crossing 

During  the  scoping  process,  several  commenters  suggested  that  there  may  be  adverse 
air  quality  impacts  at  locations  in  Southern  California  where  rail  crossings  are  at 
grade  and  periodically  result  in  traffic  backups  waiting  for  a  passing  train.   Using  the 
same  data  presented  elsewhere  in  the  report  regarding  traffic  impacts,  a  modeling 
analysis  was  performed  to  evaluate  the  worst-case  potential  air  quality  impacts  at  a 
rail  crossing.   The  results  are  presented  in  Table  4-3. 


Table  4-3 

Eagle  Mountain  Landfill  and  Recycling  Center 

Proposed  Project  Without  Mitigation 

Air  Quality  Impacts  at  Rail  Crossings 

Pollutant/ 
Averaging  Time 

Strictest 
California 
Standard 

0*g/m3  ) 

Strictest  National 
Standard 
0*g/m3) 

Maximum  Impact 
(Mg/m3) 

Percent  of 

Standard 

(%) 

CO  (1-hour) 

23,000 

40,000 

332 

1.4 

N02  (1-hour) 

470 

— 

129 

27.3 

The  results  of  this  analysis  are  presented  for  one-hour  averaging  periods  only,  since 
these  impacts  would  occur  for  only  short  periods  of  time  during  the  day.   The  data 
indicate  that  there  would  be  only  a  minor  impact  for  carbon  monoxide  during  train 
crossings.   The  nitrogen  dioxide  impact  reflects  the  short-term  concentration  which 
could  be  reached  near  the  intersection,  assuming  worst-case  weather  conditions.     As 
with  previous  analyses,  these  levels  are  likely  to  overestimate  actual  concentrations. 

4.4.4  Impacts  on  Joshua  Tree  National  Park 

A  detailed  analysis  of  the  Proposed  Project's  impacts  on  the  Joshua  Tree  National 
Park  is  included  as  Part  6.   Overall,  the  Proposed  Project  will  not  create  a  noticeable 
change  in  regional  haze  or  visibility.   Also,  acid  deposition  impacts,  as  well  as 
impacts  on  vegetation,  are  not  significant.   Finally,  the  Proposed  Project  without 
mitigation  will  not  exceed  the  EPA  Class  I  area  increments,  except  for  the  24-hour 
average  PM10  increment. 
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4.4.5  Cumulative  Impacts  at  the  Project  Site 

A  detailed  analysis  of  the  cumulative  impacts  at  the  Project  Site  is  included  as  Part  8. 

4.5  Consistency  with  Regulatory  Programs 

4.5.1  Consistency  with  Federal  Requirements 

Prevention  of  Significant  Deterioration  (40CER,  Part  52.21).    The  determination 
as  to  whether  the  Proposed  Project  will  be  subject  to  Prevention  of  Significant 
Deterioration  (PSD)  review  is  based  on  its  emissions.   For  the  Proposed  Project,  the 
"source"  which  could  be  subject  to  review  includes  the  landfill  gas  flares,  emergency 
generators,  maintenance  paint  shop,  locomotive  sand  silo,  and  screening  and  crushing 
plants.   Table  4-1  displays  the  emissions  for  this  equipment  and  the  corresponding 
PSD  emission  trigger  levels.   Since  landfills  are  not  one  of  the  special  listed  sources 
under  the  PSD  regulations,  fugitive  emissions  such  as  wind-blown  dust,  onsite  mobile 
source  activities,  and  fugitive  landfill  gas  are  not  included  in  the  assessment  of  PSD 
applicability.   This  conclusion  that  emissions  from  mobile  and  fugitive  emission 
sources  are  excluded  from  the  PSD  applicability  determination  was  confirmed  during 
the  previous  environmental  review  of  the  project  when  the  EPA  determined  that  the 
Proposed  Project  would  not  trigger  PSD  review.* 

The  use  of  flares  to  incinerate  landfill  gas,  in  compliance  with  all  other  regulations, 
could  cause  the  Proposed  Project  to  exceed  PSD  trigger  levels  at  the  maximum 
expected  flow  rate,  in  the  absence  of  any  mitigation.   In  order  to  reduce  project 
emissions,  however,  mitigation  has  been  proposed  for  flare  emissions.     Such 
mitigation  will  be  provided  through  the  installation  of  energy  recovery  systems  when 
landfill  gas  generation  rates  reach  a  level  at  which  these  types  of  systems  become 
feasible.   Energy  recovery  systems  could  include  an  onsite  gas  turbine  power  plant  or 
landfill  gas  processing  plant  where  processed  gas  is  used  either  onsite  to  power 
mobile  equipment  or  transported  off  site  for  use  by  public  utilities.   If  energy  recovery 
systems  do  not  turn  out  to  be  feasible,  the  landfill  gas  flares  will  be  equipped  with 
control  systems  to  meet  the  emission  levels  shown  on  Table  4-4. 

An  oxidation  catalyst,  in  a  temperature  regime  up  to  1400°F,  can  achieve  better  than 
90%  control  efficiency  for  carbon  monoxide  in  normal  operation.   The  same  catalyst 
bed  will  produce  reductions  in  reactive  organic  gas  emissions  exceeding  50%.   The 
selective  non-catalytic  reduction  catalyst  would  use  ammonia  or  urea  to  reduce  NOx 
emissions  by  30%.   The  oxidation  catalyst  system  would  be  installed  on  the  flares  if 
gas  generation  exceeds  approximately  10  million  cubic  feet  per  day.    The  selective 
catalytic  reduction  system  would  be  installed  if  gas  generation  exceeds  approximately 
50  million  cubic  feet  per  day. 


EPA  letters  dated  4/22/92  and  11/26/93  to  Mine  Reclamation  Corporation. 
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Table  4-4 

Eagle  Mountain  Landfill  and  Recycling  Center 

Proposed  Project  Without  Mitigation 

Emissions  Subject  to  PSD  Review 

(tons/yr) 

Equipment 

NOx 

CO 

PM10 

voc 

so2 

Landfill  Gas  Flares1 

231 

165 

147 

67 

85 

Screening  Plant 

1 

Crushing  Plant 

0 

Locomotive  Sand  Silo 

0 

Fuel  Storage  Tanks 

0 

Leachate/Condensate  Tanks 

0 

Paint  Shop 

0 

2 

Emergency  Generators 

0 

1 

0 

0 

0 

Total  Emissions 

231 

166 

148 

69 

85 

PSD  Trigger  Level 

250 

250 

250 

250 

250 

Trigger  PSD? 

No 

No 

No 

No 

No 

- 


Footnotes  (Table  4-4): 

1  Emission  levels  based  on  flares  equipped  with  urea  injection  for  control  of  NOx  and  oxidation 

catalyst  for  control  of  CO  and  VOC. 


New  Source  Performance  Standards  for  Non-Metallic  Mineral  Processing  Plants 
(40CFR,  Part  60,  Subpart  OOO).   This  regulation  limits  the  particulate  emissions 
for  subject  sources.   This  regulation  would  apply  to  the  proposed  onsite  material 
processing  plants.   The  proposed  material  processing  plants  will  meet  the  requirement 
of  this  regulation  with  the  use  of  water  sprays  and  dust  collectors. 

New  Source  Performance  Standard  for  Municipal  Solid  Waste  Landfills  (40CFR, 
Part  60,  Subpart  WWW).   Subpart  WWW  requires  the  Proposed  Project  to  install  a 
gas  collection  system  and  a  system  for  disposing  of  the  collected  gas.   This  regulation 
applies  to  the  Proposed  Project.   The  Proposed  Project  will  meet  these  requirements 
with  the  installation  of  a  gas  collection  system  and  dispose  of  the  collected  gas  with 
flares  and/or  an  energy  recovery  system. 

National  Emissions  Standards  for  Hazardous  Pollutants  (40CFR,  Part  61).   There 
are  no  National  Emissions  Standards  applicable  to  the  Proposed  Project. 


r 
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Title  m  Hazardous  Air  Pollutants.   This  title  of  the  1990  Clean  Air  Act  establishes 
a  program  for  regulating  hazardous  air  pollutants  from  area  source  and  industrial 
categories  rather  than  concentrating  on  individual  pollutants.   EPA  has  established  a 
list  of  major  source  categories  for  the  purpose  of  setting  standards.    Municipal  solid 
waste  landfills  is  one  of  the  source  categories  identified  by  the  EPA  for  purposes  of 
establishing  a  standard.    The  standard  for  landfills  is  expected  to  be  developed  by  the 
EPA  by  the  end  of  the  year  2000. 

Title  V  Operating  Permits  Program  (40CFR,  Part  70).   This  program  establishes  a 
comprehensive  operating  permit  program  for  Major  stationary  sources.   Since  the 
only  purpose  of  the  Title  V  regulation  is  to  combine  all  applicable  requirements  from 
other  air  quality  regulatory  programs  into  a  single  permit,  there  are  no  additional 
emission  limits  or  control  technology  requirements  imposed  by  the  program.    The 
Proposed  Project  will  be  subject  to  the  Title  V  permit  program. 

Federal  Conformity  Requirements.    The  Clean  Air  Act  (Section  176)  required  EPA 
to  promulgate  rules  to  ensure  that  federal  actions  conform  to  the  appropriate  State 
Implementation  Plan.   In  1993,  EPA  adopted  regulations  implementing  Section  176  of 
the  federal  Clean  Air  Act,  as  amended  (42  U.S.C.  Sec  176).   Under  the  EPA 
"general"  conformity  regulations,  which  pertain  to  actions  not  involving  transportation 
or  transit  plans  for  projects  (40CFR  Parts  6,  51  and  93,  adopted  November  15,  1993, 
and  published  at  58  FR  63214  et_seq.),  conformity  requirements  apply  only  to 
emissions  impacts  in  areas  that  have  been  designated  as  either  "nonattainment"  or 
"maintenance"  by  EPA.   This  is  further  clarified  in  a  recently  signed  highway  bill 
(National  Highway  System  Designation  Act  of  1995)  which  modifies  the  applicability 
definition  of  Section  176  so  that  it  only  applies  with  respect  to  nonattainment  and 
maintenance  areas  (i.e.,  not  attainment  areas). 

Section  51.853  of  EPA's  Final  Rule  on  conformity  specifies  applicability  criteria  by 
establishing  de  minimis  levels  for  Federal  Actions  in  nonattainment  areas  and 
maintenance  areas.   Paragraph  (c)(2)  states  that  the  "following  actions  would  result  in 
no  increase  or  an  increase  in  emissions  that  is  clearly  de  minimis:  ...  (xiv)  Transfers 
of  ownership,  interests,  and  titles  in  land,  facilities  and  real  and  personal  properties 
regardless  of  the  form  or  method  of  transfer".     Based  on  this  criteria,   the  project  is 
not  subject  to  federal  conformity  requirements. 

Furthermore,  the  project  is  located  in  an  attainment  area  and  there  is  no  SIP  to 
conform  to.   The  Final  Rule  states  it  "will  only  apply  in  nonattainment  and 
maintenance  areas,  as  proposed. "   However,  it  indicates  that  EPA  believed  that  it  had 
discretionary  authority  to  apply  general  conformity  procedures  to  attainment  areas  and 
that  it  would  seek  comment  on  the  subject  in  a  supplemental  notice.   No  supplemental 
notice  on  this  subject  has  been  issued  and  a  recently  signed  highway  bill  (National 
Highway  System  Designation  Act  of  1995)  modifies  the  applicability  definition  of 
Section  176  so  that  it  only  applies  with  respect  to  nonattainment  and  maintenance 
areas  (i.e.,  not  attainment  areas). 
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Based  on  the  two  findings  above,  it  is  clear  that  the  project  is  not  subject  to  a 
conformity  determination.   Nevertheless,  a  question  can  be  raised  as  to  whether  the 
project  satisfies  the  spirit  of  conformity  since  it  has  emissions  impacts  in  both  an 
attainment  and  nonattainment  area.   Looking  at  the  emissions  impacts  in  the 
nonattainment  area,  the  project  was  evaluated  for  two  criteria: 

(1)  are  the  transportation  emissions  included  in  the  TIP?  and; 

(2)  are  the  other  emissions  generated  by  the  project  below  the  de  minimis 
levels? 

With  regard  to  transportation  emissions,  the  project  will  not  cause  any  highway 
facility  modifications  and  may  lead  to  a  net  reduction  in  truck  traffic  since  the 
material  will  be  shipped  primarily  by  rail.    Since  the  TIP  only  addresses  highway 
improvements  and  the  project  causes  no  increase,  or  a  reduction  in  traffic,  the  first 
criteria  is  satisfied.   With  regard  to  the  de  minimis  rule,  the  project  will  cause  a  net 
reduction  in  emissions  inside  of  the  nonattainment  area;  therefore,  that  criteria  is 
satisfied. 

In  summary,  the  Eagle  Mountain  Landfill  Project  is  not  subject  to  a  conformity 
determination,  but  if  it  was,  it  would  satisfy  all  applicable  criteria. 

4.5.2  Consistency  with  Local  Requirements 

Prohibitory  Rules.   The  South  Coast  Air  Quality  Management  District  limits  the 
emissions  of  various  pollutants  from  many  sources  in  the  District,  including  landfill 
flares  and  other  gas  combustion  devices.   These  rules  will  apply  to  the  Proposed 
Project,  and  the  project  has  been  designed  to  comply  with  them.   The  applicable  rules 
and  a  brief  summary  of  each  are  discussed  below. 

•  Rule  53  (Specific  Air  Contaminants)  -  This  rule  limits  the  concentration  of 
sulfur  compounds  in  the  exhaust  of  any  source.  The  rule  will  apply  to  the 
landfill  gas  flares  and  emergency  generators. 


• 


Rule  201  (Permit  to  Construct)  -  This  rule  requires  that  a  permit  to  construct 
be  obtained  from  the  South  Coast  AQMD  prior  to  construction  of  a  source 
of  air  pollutants  that  is  not  otherwise  exempted.   This  rule  will  apply  to  the 
landfill  gas  flares,  maintenance  paint  shop,  material  processing  plants, 
locomotive  sand  silo,  emergency  generators,  fuel  storage  tanks,  gas 
collection  systems,  and  leachate/condensate  recovery  systems. 

Rule  202  (Permit  to  Operate)  -  This  rule  requires  that  a  permit  to  operate  be 
obtained  from  the  South  Coast  AQMD  prior  to  operation  of  a  source  of  air 
pollutants  that  is  not  otherwise  exempted.   This  rule  will  apply  to  the 
landfill  gas  flares,  maintenance  paint  shop,  material  processing  plants, 
locomotive  sand  silo,  emergency  generators,  fuel  storage  tanks. 
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Rule  401  ^Visible  Emissions)  -  This  rule  limits  the  opacity  of  visible 
emissions  from  any  source.    Under  current  District  policy,  this  rule  will 
apply  to  emissions  from  the  landfill  gas  flares,  maintenance  paint  shop,  and 
material  processing  plants. 

Rule  402  (Nuisance)  -  This  rule  prohibits  emissions  in  quantities  that 
adversely  affect  public  health  or  cause  annoyance  to  a  considerable  number 
of  people.   This  rule  will  be  applicable  to  all  operations  of  the  project. 

Rule  403  (Fugitive  Dust)  -  This  rule  limits  the  visibility  and  particulate 
matter  concentration  of  dust  plumes  at  project  boundaries.     Fugitive  dust 
emissions  from  haul  roads,  excavation  areas,  and  waste  disposal  areas  will 
be  regulated  by  this  rule. 

Rule  404  (Particulate  Matter  -  Concentration)  -  This  rule  limits  the 
concentration  of  particulate  matter  emitted  from  source  stacks.     This  rule 
will  apply  to  the  landfill  gas  flares,  emergency  generators,  maintenance 
paint  shop,  and  the  dust  collector  exhausts  associated  with  material 
processing  plants  and  locomotive  sand  silo. 

Rule  405  (Solid  Particulate  Matter  -  Weight)  -  This  rule  limits  the  mass 
emission  rate  of  particulate  matter  from  sources.   This  rule  will  apply  to  the 
maintenance  paint  shop,  material  processing  plants,  and  locomotive  sand 
silo. 

Rule  407  (Liquid  and  Gaseous  Air  Contaminants)  -  This  rule  limits  carbon 
monoxide  and  sulfur  dioxide  emissions  from  combustion  processes.   This 
rule  will  apply  to  the  landfill  gas  flares. 

Rule  409  (Combustion  Contaminants)  -  This  rule  limits  the  concentration  of 
particulate  matter  from  combustion  sources.   The  landfill  gas  flares  will  be 
regulated  by  this  rule. 

Rule  431.1  (Sulfur  Content  of  Gaseous  Fuels)  -  This  rule  limits  the  sulfur 
content  of  gas  combusted  on-site  or  offered  for  sale.   This  rule  will  apply  to 
the  landfill  gas  flares,  emergency  generators,  and  the  sale  of  any  landfill 
gas. 

Rule  461  (Gasoline  Transfer  and  Dispensing)  -  This  rule  requires  gasoline 
storage  tanks  and  tanker  trucks  to  be  equipped  and  operated  with  vapor 
recovery  systems.   This  rule  will  apply  to  the  onsite  gasoline  storage  tanks 
proposed  for  the  project. 

Rule  474  (Fuel-Burning  Equipment  -  Oxides  of  Nitrogen)  -  This  rule  limits 
the  concentration  of  NOx  emissions  from  non-mobile  fuel  burning 
equipment.   This  rule  will  apply  to  the  emergency  generators. 
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•  Rule  481  (Spray  Coating  Operations)  -  This  rule  requires  spray  coating 
equipment  to  be  operated  within  a  controlled  enclosure.    This  rule  will  apply 
to  the  maintenance  paint  shop. 

•  Rule  1107  (Coating  of  Metal  Parts  and  Products')  -  This  rule  specifies  the 
equipment  and  application  method  to  be  used  during  coating  operations  and 
limits  the  volatile  organic  compound  content  of  coatings.   This  rule  will 
apply  to  the  maintenance  paint  shop. 

•  Rule  1 150  (Excavation  of  Landfill  Sites)  -  This  rule  disallows  the  excavation 
of  an  active  or  inactive  landfill  without  a  District-approved  plan.   This  rule 
will  apply  to  the  project. 

•  Rule  1150.1  (Control  of  Gaseous  Emissions  from  Active  Landfills)  -  This 
rule  requires  the  collection  and  treatment  of  landfill  gases.   It  will  apply  to 
the  landfill  gases  generated  by  the  project. 

•  Rule  1171  (Solvent  Cleaning  Operations)  -  This  rule  limits  the  volatile 
organic  compound  content  of  solvents  used  to  perform  solvent  cleaning 
operations.   This  rule  will  apply  to  the  maintenance  paint  shop. 


Regulation  IX  (New  Source  Performance  Standards).   The  South  Coast  Air  Quality 
Management  District  has  adopted  by  reference  the  federal  New  Source  Performance 
Standards.  The  South  Coast  Air  Quality  Management  District  has  not  received 
delegation  of  Subpart  Cc  and  Subpart  WWW  of  the  New  Source  Performance 
Standards.    A  discussion  of  the  applicable  federal  New  Source  Performance  Standards 
is  included  in  Part  2. 

Regulation  X  (National  Emission  Standards  for  Hazardous  Air  Pollutants).  The 

South  Coast  Air  Quality  Management  District  has  adopted  by  reference  the  federal 
National  Emissions  Standards  for  Hazardous  Air  Pollutants.   A  discussion  of  the 
applicable  federal  National  Emissions  Standards  for  Hazardous  Air  Pollutants  is 
included  in  Part  2. 

Regulation  XDI  (New  Source  Review).   The  South  Coast  Air  Quality  Management 
District  New  Source  Review  rules  (contained  in  Regulation  n  and  Regulation  XHI  of 
the  SCAQMD  Rules  and  Regulations)  govern  the  preconstruction  review  of  new  and 
modified  stationary  sources.   The  project  site  is  located  in  the  Southeast  Desert  Air 
Basin,  which  is  designated  as  unclassified  for  all  pollutants  with  respect  to  the 
National  Ambient  Air  Quality  Standards.   With  respect  to  California  Ambient  Air 
Quality  Standards,  the  desert  portion  of  Riverside  County  (including  the  project  site) 
is  designated  nonattainment  for  ozone  and  fine  particulate  matter  (PM10),  and 
attainment  or  unclassified  for  all  other  pollutants. 
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Regardless  of  attainment  status,  the  project  must  undergo  new  source  review  for  all 
criteria  pollutants  and  their  precursors.    South  Coast  Air  Quality  Management  District 
Rule  1302  defines  reactive  organic  gases  and  nitrogen  oxides  as  precursors  to  ozone, 
and  reactive  organic  gases,  nitrogen  oxides,  and  sulfur  oxides  as  precursors  to 
particulate  matter. 

For  the  purpose  of  new  source  review,  Rule  1302  defines  a  facility  as: 

Any  permit  unit  or  grouping  of  permit  units  or  other  air  contaminant-emitting 
activities  which  are  located  on  one  or  more  contiguous  properties  within  the 
District,  in  actual  physical  contact  or  separated  solely  by  a  public  roadway  or 
other  public  right-of-way,  and  are  owned  or  operated  by  the  same  person  (or  by 
persons  under  common  control). 

In  the  evaluation  of  projects  by  the  South  Coast  Air  Quality  Management  District, 
related  fugitive  emissions  are  often  included  in  the  calculation  of  accountable  project 
emissions.    With  respect  to  the  Proposed  Project,  the  District  will  not  be  permitting 
the  landfill  itself.   Only  the  landfill  gas  collection  and  disposal  system,  fuel  storage 
and  dispensing  operations,  maintenance  paint  shop,  material  processing  plants, 
locomotive  sand  silo,  and  emergency  generators  will  be  permitted.    District  policy  has 
held  that  the  fugitive  emissions  from  the  landfill  operation  per  se  will  not  be  included 
in  the  new  source  review  analysis. 

Furthermore,  District  policy  has  been  that  only  those  mobile  source  emissions  directly 
associated  with  a  permit  unit  must  be  considered.   Since  only  the  material  processing 
plants  will  have  dedicated  mobile  equipment,  only  these  mobile  sources  will  be 
included  during  the  District  permitting  process.    As  determined  during  the  previous 
District  permit  review  of  the  project,  emissions  from  on-site  vehicles  other  than  those 
directly  associated  with  the  material  processing  plants,  as  well  as  exhaust  emissions 
from  project-related  cargo  carriers  (on-high way  trucks  and  locomotives),  will  not  be 
included  in  the  new  source  review  analysis. 

The  South  Coast  AQMD  has  previously  issued  permits  for  the  following  equipment 
associated  with  the  landfill: 

-  Fuel  storage  and  dispensing  facilities  (2) 

-  Diesel  fuel  storage  tanks  (2) 

-  Emergency  generators  (2) 

-  Maintenance  sand  blasting  equipment 

-  Maintenance  paint  spray  booth 

-  Locomotive  sand  storage  silo  and  handling  equipment 

-  Condensate/leachate  collection  and  storage  system 

In  addition,  draft  permits  were  issued  by  the  District  for  two  landfill  gas  flares  and 
for  the  landfill  gas  collection  system  during  the  first  half  of  1994.   Issuance  of  these 
two  permits  has  been  delayed  pending  the  recertification  of  the  EIR/EIS. 
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Rule  1303  requires  that  the  applicant  apply  Best  Available  Control  Technology 
(BACT)  to  any  new  or  modified  stationary  source.     In  its  Best  Available  Control 
Technology  Guideline,  the  South  Coast  Air  Quality  Management  District  specifies  the 
minimum  control  technology  requirements  for  landfill  gas  flares.   The  Guideline 
specifies  two  general  alternative  levels  of  control  that  would  apply  to  the  project 
emissions:  (1)  the  use  of  control  methods  that  are  technologically  feasible,  barring  a 
demonstration  that  the  methods  are  not  cost-effective,  or  (2)  the  use  of  control 
methods  that  have  been  achieved  in  practice  or  are  contained  in  an  EPA-approved 
State  Implementation  Plan,  regardless  of  cost. 

For  the  landfill  gas  flares,  the  BACT  Guideline  specifies  the  following  control 
methods: 

Technologically  Feasible 

Nitrogen  oxides:  less  than  0.06  pounds  of  NOx  per  million  BTU 

Sulfur  oxides:  gas  scrubbing  and/or  carbon  adsorption  for  hydrogen 

sulfide  removal 

Particulates:  fuel  gas  filter 

Achieved  in  Practice 

Reactive  organics:        ground-level,  shrouded  flare  with  >  0.6  second 

retention  time  at  >  1400 °F,  automatic  combustion  air 
control,  automatic  shutoff  gas  valve  and  automatic  restart 
system 

Nitrogen  oxides:  0.06  pounds  of  NOx  per  million  BTU 

Carbon  monoxide:        same  as  reactive  organics 

Particulates:  knockout  vessel 

The  Guidelines  require  that  technologically  feasible  control  measures  be  imposed 
unless  it  can  be  demonstrated  that  the  capital  and  operating  costs  per  ton  of  pollutant 
removed  or  destroyed  are  greater  than  the  District's  cost-effectiveness  exemption 
thresholds.     With  the  possible  exception  of  the  sulfur  control  systems,  the  above 
technologically  feasible  control  measures  have  been  found  to  be  cost  effective  and 
required  for  landfill  gas  flares  by  the  District.   Therefore,  with  the  exception  of  the 
sulfur  control  system,  this  analysis  assumes  that  the  technologically  feasible  control 
measures  will  be  installed  on  the  project's  flares. 

For  the  material  processing  plants  and  the  locomotive  sand  silo,  the  BACT  guideline  <• 

specifies  the  following  control  methods: 
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Technologically  Feasible 


Particulates: 

1. 

Baghouse 

2. 

Venturi  Scrubber 

3. 

Impingement  Scrubber 

4. 

Charged  Fog  Spray  or  Water  Spray  with 
Chemical  Additives 

Achieved  in  Practice 

Particulates: 

Water 

Fog  Spray 

As  with  landfill  gas  flares,  the  technologically  feasible  controls  for  material 
processing  plants  and  sand  silos  have  been  found  to  be  cost  efficient  pursuant  to  the 
District's  BACT  cost  thresholds.     Consequently,  for  this  analysis  it  was  assumed  that 
the  required  District  BACT  control  measures  would  be  required  to  control  emissions 
from  the  material  processing  plants  and  locomotive  sand  silo. 

For  the  maintenance  paint  shop,  the  BACT  guideline  specifies  the  following  control 
methods: 


Technologically  Feasible 
Reactive  Organics         1. 


2. 
3. 


Coating  with  lower  solvent  content  than  required 

by  applicable  rules  and  afterburner  or  carbon 

absorber  achieving  greater  than  90%  overall 

efficiency 

Afterburner  or  carbon  absorber  achieving  greater 

than  90%  overall  efficiency 

Coating  with  lower  solvent  content  than  required 

by  applicable  rules 


Achieved  in  Practice  (only  applicable  for  units  with  ROG  emissions  greater  than 
140  lbs/dav) 


Reactive  Organics:        1. 


Coating  with  lower  solvent  content  than  required 
by  applicable  rules  and  afterburner  or  carbon 
absorber  achieving  greater  than  90%  overall 
efficiency 


Under  District  BACT  policy  for  paint  booths,  no  add-on  control  devices  are  required 
for  paint  booths  emitting  less  than  48  pounds  per  day  of  reactive  organics.   Because  it 
is  estimated  that  the  proposed  paint  shop  will  emit  reactive  organic  levels  well  below 
this  BACT  cutoff,  the  maintenance  paint  shop  will  not  be  equipped  with  reactive 
organic  controls  other  than  the  use  of  low  volatile  organic  compound  coatings. 
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For  the  fuel  storage  and  dispensing  operations,  the  BACT  guideline  specifies  the 
following  control  methods: 

Technologically  Feasible 

None  Listed 

Achieved  in  Practice 

Reactive  Organics:     Vapor  recovery  system  with  an  overall  efficiency  of  equal  to 

or  greater  than  95%  with  the  use  of  vapor  balance  system, 
carbon  adsorber,  refrigerated  condenser,  or  incinerator 

For  Diesel  storage  tanks  of  the  size  that  will  be  installed  at  the  project  (i.e.,  less  than 
60,000  gallons),  it  has  been  District  policy  not  to  require  these  tanks  to  install  the  above 
BACT  control  measures.  Consequently,  the  Diesel  storage  tanks  for  the  project  will  be 
equipped  with  submerged  fillpipes  but  no  other  additional  control  equipment.  Phase  I  and 
II  vapor  control  systems  meeting  the  above  requirements  will  be  used  for  onsite  gasoline 
storage  tanks. 

Rule  1303  requires  that  the  applicant  offset  all  net  emission  increases  from  any 
new  or  modified  facility.  During  the  previous  environmental  review  of  the  Proposed 
Project,  permit  applications  for  two  landfill  gas  flares  were  processed  by  the  South  Coast 
AQMD  during  the  first  half  of  1 994  and  found  to  comply  with  the  requirements  of 
District  rules.  These  permit  applications  were  deemed  complete  by  the  South  Coast 
AQMD  and  the  District  had  issued  public  notice  of  its  intention  to  issue  the  permits 
pursuant  to  District  Rule  212.  The  public  comment  period  resulted  in  three  public 
comments  and  the  District  had  resolved  all  issues  and/or  determined  that  they  did  not 
raise  issues  that  would  prevent  issuance  of  the  permits.  However,  the  actual  issuance  of 
the  permits  for  the  two  flares  was  delayed  by  the  San  Diego  Superior  Court  decision  on 
the  EIR/EIS  for  the  Proposed  Project. 

Landfill  gas  flares  are  considered  to  be  an  essential  public  service  by  the  South  Coast 
AQMD  at  this  time,  and  are  eligible  to  obtain  emission  offsets  from  the  District's  Priority 
Reserve.  (The  South  Coast  AQMD  is  currently  holding  the  two  flare  permits  and  the 
Priority  Reserve  offsets  already  identified  for  these  permits  in  abeyance  pending  the 
recertification  of  the  EIR/EIS.)  Under  Rule  1304,  landfill  gas  flares  are  exempt  from 
requirements  to  obtain  emission  offsets  if  sufficient  offsets  are  not  available  from  the 
District's  Priority  Reserve.  Consequently,  if  future  emission  offsets  are  not  available  from 
the  District's  Priority  Reserve,  then  offsets  would  not  have  to  be  obtained  for  future 
landfill  gas  flares  by  the  applicant. 
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Rule  1303  also  requires  that  the  applicant  substantiate  with  modeling  that  the 
emissions  from  a  new  or  modified  facility  will  not  cause  a  significant  increase  in  air 
qualiry  concentrations.   Rule  1306,  which  prescribes  the  calculation  procedures  used 
by  Regulation  Xm,  indicates  that  only  emissions  from  permit  units  and  specified 
mobile  sources  are  to  be  covered.   Based  on  these  regulations,  only  the  landfill  gas 
flares,  maintenance  paint  shop,  locomotive  sand  silo,  emergency  generators,  and 
material  processing  plants  (with  associated  mobile  equipment)  would  be  included  for 
modeling  purposes. 

Regulation  XIV  (Toxics).  Rule  1401  will  require  that  a  health  risk  assessment  be 
performed  for  permit  units  required  to  undergo  new  source  review  according  to 
Regulation  Xm.    The  project  will  comply  with  the  requirements  of  Rule  1401  during 
the  District  permitting  process.    During  the  initial  South  Coast  AQMD  permit  review 
process  for  the  first  two  landfill  gas  flares  during  1994,  a  screening  level  risk 
assessment  was  performed  and  approved  by  the  South  Coast  AQMD  which  indicated 
that  the  two  flares  would  not  exceed  Rule  1401  significance  levels. 

Regulation  XVII  (Prevention  of  Significant  Deterioration).   The  District  has 
applied  for  delegation  of  authority  to  implement  the  federal  Prevention  of  Significant 
Deterioration  program.    This  authority  has  not  yet  been  granted  by  EPA.   When 
granted  by  EPA,  the  District  PSD  program  will  have  the  same  requirements  as  the 
federal  program.    The  District  PSD  program  differs  from  the  federal  program  in 
respect  to  the  emission  levels  necessary  for  a  new  or  modified  source  to  trigger  the 
requirements  of  the  program.    The  District  PSD  program  has  much  lower 
applicability  trigger  levels  than  the  federal  program,  and  the  emissions  from  the 
landfill  gas  flares  operating  at  maximum  projected  levels  would  trigger  District  PSD 
review. 

Regulation  XX  (RECLAIM).   This  regulation  requires  subject  facilities  to  operate 
under  an  annual  facility- wide  emissions  cap.   Each  year,  this  cap  is  decreased  to 
match  air  quality  planning  requirements.   The  RECLAIM  regulations  prohibit  landfill 
gas  control  systems  and  all  facilities  located  in  the  Riverside  County  portions  of  the 
Southeast  Desert  Air  Basin  from  entering  the  program.    Consequently,  the  Proposed 
Project  will  not  be  subject  to  the  RECLAIM  regulation. 

Regulation  XXX  (Title  V  Permits).   The  District's  Title  V  regulation  implements  the 
operating  permit  requirements  of  Title  V  of  the  federal  Clean  Air  Act.   This 
regulation,  which  is  not  yet  in  effect,  will  result  in  a  single  operating  permit  being 
issued  to  the  Proposed  Project  which  will  include  all  of  the  applicable  federal  air 
quality  requirements. 

South  Coast  Air  Quality  Management  Plan.  In  1994,  the  South  Coast  Air  Quality 
Management  District  (SCAQMD)  adopted  a  revised  Air  Quality  Management  Plan 
(AQMP)  to  identify  specific  emission  reduction  measures  to  comply  with  the  1990 
federal  Clean  Air  Act  (CAA)  and  the  1988  California  Clean  Air  Act.   The  federal 
CAA  requires  the  SCAQMD  to  develop  a  Federal  Attainment  Plan  for  ozone;  a  post- 


4-27 


1996  Rate-of-Progress  Plan;  ozone  attainment  demonstrations  for  the  Los  Angeles 
County  portion  of  the  Southeast  Desert  Air  Basin  (SEDAB)  (Antelope  Valley)  and  the 
Riverside  nonattainment  area  of  the  SEDAB  (Coachella  -  San  Jacinto  Planning  Area); 
and  a  PM10  State  Implementation  Plan  (SEP)  which  incorporates  best  available  control 
measures  for  fugitive  sources. 

The  Proposed  Project  will  be  constructed  and  operated  to  comply  with  all  applicable 
SCAQMD  source-specific,  prohibitory,  and  new  source  review  regulations.    Because 
these  rules  are  developed  to  implement  the  control  measures  developed  in  the  AQMP, 
by  complying  with  the  SCAQMD  rules  the  Proposed  Project  will  also  be  complying 
with  the  control  measures  of  the  AQMP. 


4.6  Mitigation 

This  discussion  of  mitigation  measures  includes  regulatory  actions  by  other  agencies 
which  are  reasonably  foreseeable,  or  which  have  future  effective  dates,  as  well  as 
measures  which  can  be  implemented  by  the  applicant.   Mitigation  measures  are 
organized  below  into  two  groups  (i.e.,  existing  requirements  and  additional  mitigation 
measures).    The  existing  requirements  includes  project  mitigation  required  by  existing 
regulatory  measures.   Emission  estimates  for  the  Proposed  Project  with  and  without 
mitigation  reflect  the  reductions  associated  with  these  measures.   The  additional 
mitigation  measures  are  control  techniques  proposed  for  the  project  that  go  beyond 
those  measures  required  by  existing  regulations. 

4.6.1  Existing  Requirements 

4.6.1.1  Truck  Emissions 

Diesel  engine  exhaust  emissions  from  the  truck  transport  of  waste  to  the  landfill  will 
contribute  to  the  cumulative  environmental  impact  of  the  project.   This  transport  will 
be  carried  out  by  waste  disposal  operations  not  under  Mine  Reclamation  Corporation's 
direct  control.   Truck  emissions  from  waste  transport  will  be  mitigated  primarily  by 
transporting  most  of  the  incoming  waste  by  rail,  thereby  eliminating  truck  emissions 
except  for  the  short  haul  from  transfer  station  to  railhead.   This  short  haul  is  present 
to  some  degree  in  all  project  configurations  and  all  alternatives  to  the  project, 
including  the  No  Project  alternative.   Truck  emissions  will  also  be  mitigated  by  a 
number  of  California  Air  Resources  Board  and  local  district  regulations  already  in 
place. 

EPA/California  Air  Resources  Board  Emissions  Standards.  A  very  stringent  NOx 
standard  for  new  heavy-duty  engines  used  in  on-high  way  vehicles  took  effect  in  1994. 
This  standard  requires  NOx  emissions  less  than  5.0  g/Bhp-hr  and  PM10  emissions  less 
than  0.10  g/Bhp-hr.   The  1994  standard  also  limits  hydrocarbons  to  1.3  g/Bhp-hr, 
carbon  monoxide  to  15.5  g/Bhp-hr,  and  particulates  to  0.1  g/Bhp-hr.   In  1998,  further 
reductions  will  be  required  to  meet  a  NOx  emissions  standard  of  4.0  g/Bhp-hr.   In 
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addition  to  this  change,  the  EPA,  CARB,  and  Engine  Manufacturer's  Association 
(EMA)  have  announced  an  agreement,  in  principle,  on  a  2004  standard  of  2.5  Bhp-for 
NOx  +  HC  combined.   This  is  equivalent  to  a  NOx  standard  of  2.0  g/Bhp-hr. 
Compared  to  uncontrolled  emission  levels,  the  2004  NOx  and  PM10  standards  will 
require  roughly  an  85  %  reduction  in  NOx  and  particulates. 

Although  these  standards  will  apply  only  to  new  engines,  they  will  result  in  gradual 
reductions  in  emissions  as  new  trucks  replace  older  ones.   On  average,  it  may  take 
ten  years  for  the  majority  of  the  benefits  of  new  vehicle  standards  to  be  achieved. 

California  Air  Resources  Board  Diesel  Fuel  Regulations.    California  Air  Resources 
Board  regulations  presently  limit  the  sulfur  content  of  motor  vehicle  Diesel  fuel  sold 
in  California  to  0.05%  by  weight.   This  is  one  tenth  of  the  sulfur  which  would 
otherwise  be  permitted  under  the  ASTM  standards  for  number  1  and  number  2  Diesel 
fuel.   In  addition,  a  maximum  aromatic  hydrocarbon  content  of  10%  by  volume  is 
also  required  by  the  regulation.    The  reduction  in  sulfur  contributes  directly  to  a  90% 
reduction  in  SOx  emissions,  and  also  helps  to  reduce  PM10  emissions  somewhat. 
According  to  the  California  Air  Resources  Board,  the  reduction  in  aromatics  (which 
were  around  30%)  will  further  reduce  PM10  and  NOx  emissions.   Diesel  NOx 
emissions  are  projected  to  be  reduced  by  about  9%  by  this  measure,  while  particulate 
emissions  would  be  reduced  about  25  % . 

South  Coast  Air  Quality  Management  District  Smoke  Enforcement  Program. 

Under  an  interagency  agreement  between  the  South  Coast  Air  Quality  Management 
District  and  the  California  Highway  Patrol,  a  limited  number  of  California  Highway 
Patrol  officers  have  been  assigned  full-time  to  smoke  enforcement  activities.   These 
officers  patrol  freeways  and  other  roads  in  the  South  Coast  Air  Quality  Management 
District,  observing  and  citing  vehicles  which  emit  excessive  smoke.   In  addition,  the 
District  has  a  widely  publicized  program  encouraging  motorists  to  call  a  toll-free 
number  to  report  smoking  vehicles,  including  trucks. 

Cited  vehicles  must  be  repaired  to  reduce  their  smoke  emissions.     Since  cited 
vehicles  are  typically  "gross  emitters"  of  PM10  and  VOC,  their  repair  should  greatly 
reduce  PM10  and  VOC  emissions  from  cited  vehicles.   Furthermore,  the  possibility  of 
a  citation  serves  to  encourage  truck  owners  to  improve  their  maintenance  practices. 
Both  effects  contribute  to  lower  VOC  and  PM10  emissions  than  would  otherwise  be 
experienced.    These  benefits  are  not  presently  quantifiable,  however. 

California  Air  Resources  Board/California  Highway  Patrol  Smoke  Enforcement 
and  Anti-Tampering  Program.   This  program  was  mandated  in  SB  1123.   Under  the 
program,  trucks  pulling  into  California  Highway  Patrol  weight  and  safety  inspection 
stations  are  visually  checked  for  smoke  emissions,  and  apparent  high  emitters  are 
flagged  out  of  line  for  a  confirmatory  test,  after  which  they  may  be  cited. 
Anti-tampering  inspections  of  engine  emission  controls  are  also  carried  out.    Cited 
vehicles  are  required  to  undergo  repair  to  reduce  their  smoke  emissions.   Both  the 
citations  themselves  and  the  desire  to  avoid  them  are  expected  to  help  improve 
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general  vehicle  maintenance  and  sensitivity  to  excess  smoke  emissions  in  the 
heavy-duty  truck  fleet.     The  specific  extent  of  these  benefits  is  not  yet  quantifiable, 
however. 

4.6.1.2  Landfill  Equipment  Emissions 

Exhaust  pollutant  emissions  from  the  Diesel  engines  used  in  landfill  and 
waste-handling  equipment  at  the  Eagle  Mountain  Mine  site  will  contribute  to  the 
cumulative  environmental  impact  of  the  project. 

Low  Sulfur/Low  Aromatic  Fuel.   California  Air  Resources  Board  regulations 
limiting  the  sulfur  and  aromatic  content  of  motor  vehicle  Diesel  fuel  came  into  effect 
in  1993.    This  regulation  requires  landfill  equipment  to  use  low-sulfur/low  aromatic 
fuel.   Therefore,  the  project  design  includes  the  use  of  low-sulfur/low  aromatic  fuel 
for  landfill  equipment  and  emission  estimates  for  the  Proposed  Project  with  and 
without  mitigation  reflect  the  expected  emission  reductions  associated  with  the  use  of 
this  fuel.   Since  landfill  equipment  engines  are  technically  similar  to  those  used  in 
trucks,  the  reduction  in  emissions  will  probably  be  of  the  same  order  as  that  projected 
for  truck  engines  by  the  California  Air  Resources  Board.    The  reduction  in  sulfur  will 
reduce  SOx  emissions  by  90%,  and  will  reduce  PM10  emissions  by  roughly  10%  of 
anticipated  PM10  emissions.   Based  on  California  Air  Resources  Board's  projections 
for  truck  engines,  the  reduction  in  aromatic  content  should  reduce  NOx  emissions  by 
about  9%,  and  lead  to  a  further  10-15%  reduction  in  PM10  emissions. 


Federal  Construction  Equipment  Standards.    In  1994,  the  EPA  published  its  final 
regulation  setting  standards  for  construction  equipment.   These  regulations  will  go 
into  effect  in  1996  and  limit  NOx  to  6.9  g/Bhp-hr  and  PM10  to  0.4  g/Bhp-hr. 
Landfill  equipment  meeting  these  regulations  should  be  available  this  year. 
Consequently,  equipment  purchases  should  be  limited  to  equipment  meeting  these 
requirements.    Exceptions  will  be  the  hostling  vehicles,  liner/cover  haul  trucks,  and 
water  tankers,  which  should  be  purchased  with  on-high  way  certified  engines. 

4.6.1.3  Landfill  Gas  Generation  and  Flare  Emissions 

Fugitive  landfill  gas  emissions  from  the  landfill  surface  and  combustion  emissions 
from  the  flaring  of  landfill  gas  will  contribute  to  the  cumulative  environmental  impact 
of  the  project.   These  emissions  will  be  regulated  by  the  federal  New  Source 
Performance  Standard  for  landfills  (40CFR,  Part  60,  Subpart  WWW)  and  South  Coast 
AQMD  Xm,  which  requires  BACT,  and  Rules  1150.1  and  1401.   The  first  two 
regulations  directly  limit  emissions  from  landfills  while  the  latter  one  will  require  the 
analysis  and  limit  the  emissions  of  toxic  compounds  from  any  new  or  modified 
facility.   In  addition  to  compliance  with  these  rules,  Mine  Reclamation  Corporation 
has  committed  to  three  additional  mitigation  measures,  discussed  below,  to  reduce 
landfill  gas  generation  and  combustion  impacts. 
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If  the  landfill  gas  generation  rate  exceeds  10  million  cubic  feet  per  day,  either  an 
energy  recovery  system  should  be  installed  to  replace  the  flares,  or  the  flares  should 
be  equipped  with  oxidation  catalysts.   As  final  decisions  on  energy  recovery  options 
have  not  been  made,  this  analysis  focuses  only  on  control  of  emissions  from  the 
flares. 

Oxidation  catalysts  can  oxidize  concentrations  of  carbon  monoxide  and  hydrocarbons 
in  the  flare  exhaust  to  form  carbon  dioxide  and  water.   In  order  to  avoid  catalyst 
damage,  it  may  be  necessary  to  modify  the  flares  to  reduce  stack  exit  temperatures  to 
850°F  or  less.   The  catalysts  will  consist  of  blocks  of  platinum-coated  ceramic 
honeycomb.   A  number  of  these  blocks  will  be  mounted  in  a  stainless  steel  frame  to 
produce  a  porous  wall  through  which  all  of  the  exhaust  gas  will  pass.    Each  catalyst 
will  be  located  a  sufficient  distance  downstream  of  the  flare  burner  so  as  to  receive 
cooled  exhaust  gas  at  the  temperature  which  is  optimum  for  catalyst  efficiency.   The 
design  control  efficiency  of  the  catalyst  will  be  90%  for  carbon  monoxide  and  50% 
for  non-methane  hydrocarbons. 

If  the  landfill  gas  generation  rate  exceeds  50  million  cubic  feet  per  day  and  it  is 
determined  that  an  energy  recovery  facility  is  not  feasible,  the  flares  should  be 
additionally  equipped  with  urea  injection  systems  (or  the  equivalent).   These  systems 
will  inject  aqueous  solutions  of  urea  into  areas  of  1400°- 1750° F  temperature  regime 
upstream  of  the  oxidizing  catalysts.   The  urea  solution  will  react  with  oxides  of 
nitrogen  in  the  flare  exhaust  to  produce  molecular  nitrogen,  carbon  dioxide,  and 
water.    The  control  effectiveness  of  urea  injection  for  oxides  of  nitrogen  from  a  flare 
is  estimated  at  30%  or  higher.   For  this  analysis,  the  lower  end  of  this  range  is  used 
to  conservatively  overestimate  emissions. 

To  reduce  fugitive  landfill  gas  from  escaping  the  landfill,  as  part  of  the  South  Coast 
Air  Quality  Management  District  Rule  1 150. 1  monitoring  requirements,  MRC  should 
conduct  daily  monitoring  over  the  surface  of  the  landfill  to  detect  landfill  gas  leaks. 
If  a  landfill  gas  leak  is  discovered,  MRC  should  add  cover  material  and/or  install 
additional  gas  extraction  wells  and/or  adjust  the  vacuum  pulled  in  existing  wells  to 
reduce  measured  fugitive  landfill  gas  concentrations  to  levels  below  those  required  by 
Rule  1150.1. 

4.6.1.4  Fugitive  Dust 

Fugitive  dust  emissions  due  to  the  handling  or  passage  of  vehicles  over  paved  and 
unpaved  surfaces  will  contribute  to  the  cumulative  environmental  impact  of  the 
project.   Primary  sources  will  include  the  movement  of  vehicles  over  project  roads, 
the  excavation  of  tailing  and  overburden,  the  spreading  and  compaction  of  cover  and 
liner  material,  the  construction  of  access  roads,  and  the  installation  of 
leachate/condensate  and  landfill  gas  piping  systems.   The  following  control  measures 
are  included  as  project  design  features  in  order  to  meet  the  requirements  of  South 
Coast  AQMD  Rule  403. 
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Road  Surfaces.   Fugitive  dust  emissions  from  road  surfaces  should  be  mitigated  by 
either  water  application,  aggregate  and  dust  palliative  application,  or  paving.   For 
roads  which  are  under  construction  or  are  very  temporary  (i.e.,  used  less  than 
30  days),  such  as  the  surface  of  the  working  face  of  the  landfill  used  by  hostling 
vehicles  or  temporary  staging  areas,  frequent  watering  and  use  of  chemical  dust 
suppressants  should  be  used  to  maintain  surface  moisture  contents  at  levels  that 
minimize  dust  generation.    The  frequency  and  amount  of  water  required  for  dust 
control  will  depend  on  the  activity  rate  in  the  area  in  question  and  the  evaporation 
rate. 

Chemical  dust  suppressants  should  be  applied  to  the  surface  of  unpaved  transitional 
roads  (i.e.,  used  more  than  30  days)  to  control  fugitive  dust.   Transitional  roads  are 
those  which  will  be  periodically  reconstructed,  such  as  the  short  sections  of  road  that 
will  connect  the  permanent  haul  road  with  the  working  face  of  the  landfill.   Upon 
completion  of  periodic  reconstruction,  the  road  should  be  surfaced  with  crushed  stone. 
This  material  should  be  compacted  and  sprayed  with  chemical  dust  suppressant.   The 
solution  application  rate  will  depend  on  the  type  of  dust  suppressant  used 
(e.g.,  asphalt  emulsion,  petroleum  resin,  acrylic  cement,  etc.)  and  concentration  of 
the  solution.   Demonstration  sections  of  treated  roadway  should  be  visually  inspected 
on  a  daily  basis  to  determine  the  durability  of  the  various  chemical  dust  suppressants 
used.   The  chemical  dust  suppressant  which  is  most  cost-effective  in  maintaining 
negligible  visible  emissions  should  be  chosen  for  ongoing  project  use.   In  addition  to 
transitional  roads,  the  permanent  haul  road  which  connect  the  intermodal  yards  to  the 
working  face  of  the  landfill,  intermodal  yards,  and  truck  marshaling  yards  should  also 
be  constructed  of  compacted  crushed  rock  and  treated  with  a  chemical  dust 
suppressant.   Due  to  the  weight  of  the  vehicles  that  will  use  these  roads  and  yards, 
for  durability  purposes  it  is  infeasible  to  pave  the  permanent  haul  road,  intermodal 
yards,  and  truck  marshaling  yards. 

For  onsite  light-duty  vehicle  traffic  roads  which  will  be  permanent  (i.e.,  used  for 
more  than  one  year),  such  as  the  main  access  roads  from  the  town  of  Eagle  Mountain 
to  the  intermodal  yards,  paving  should  be  used  to  control  fugitive  dust.   In  the 
construction  of  these  roads,  suitable  aggregate  should  be  used  to  provide  an  acceptable 
structural  base  to  support  the  transfer  trucks  that  will  use  the  roads  and  asphalt 
concrete  should  be  applied  as  an  overlay.   As  necessary,  paved  roads  should  be 
cleaned  with  vacuum  sweepers  or  flushed  with  water  to  minimize  the  levels  of  loose 
surface  material  which  produces  fugitive  dust  emissions. 

For  offsite  paved  roads,  all  trucks  should  have  covered  loads  or  maintain  a  two-foot 
freeboard  height  to  minimize  the  amount  of  material  that  spills  onto  the  roadway 
surface.   This  requirement  will  reduce  the  amount  of  material  surface  loading  on 
offsite  paved  roads  which,  in  turn,  will  result  in  lower  dust  emissions  from  offsite 
paved  road  travel.    In  addition,  all  waste  haul  trucks  which  leave  the  permanent  or 
transitional  roads  should  pass  through  a  wheel-washing  station  prior  to  leaving  the  site 
to  minimize  the  amount  of  material  tracked  onto  offsite  paved  road  surfaces. 
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Tailing  and  Overburden  Excavation.    Fugitive  dust  emissions  from  the  excavation 
of  coarse  and  fine  tailing  and  overburden  should  be  mitigated  by  prewatering.    The 
moisture  content  which  achieves  nearly  dustless  conditions  upon  excavation  and 
loadout  of  material  should  be  used  as  a  standard  measure.    All  inactive  areas 
disturbed  by  excavation  activities  should  be  compacted  and  treated  with  a  chemical 
dust  suppressant  or  covered  with  a  fabric  cover  to  minimize  wind  erosion. 

Material  Processing  Plants  and  Waste  Handling.   Particulate  emissions  from  the 
material  processing  plants  will  contribute  to  the  cumulative  environmental  impact  of 
the  project.     These  emissions  will  be  regulated  by  U.S.  Environmental  Protection 
Agency  new  source  performance  standards  and  several  South  Coast  Air  Quality 
Management  District  regulations.     The  material  processing  plants  should  be  equipped 
with  water  sprays  and  enclosed  transfer  points  vented  to  a  dust  collector  to  control 
fugitive  dust  emissions. 

As  the  solid  waste  is  comparatively  damp  and  large  in  particle  size,  no  particulate 
emissions  have  been  observed  from  the  handling  or  processing  of  this  material  at 
operating  landfills,  and  none  are  expected  with  the  Proposed  Project. 

Miscellaneous  Sources.   Fugitive  dust  from  other  excavation  activities  should  be 
mitigated  by  surface  prewatering.    These  activities  include  the  clearing  of  sloughed 
material  on  pit  benches,  the  excavation  of  leachate/condensate  and  landfill  gas 
pipeline  ditches,  and  the  maintenance  of  onsite  road  surfaces.    A  high-pressure  pump 
mounted  on  one  of  the  water  trucks  should  be  used  to  spray  the  surface  of  bench 
material  prior  to  removal.   Rear  spray  water  trucks  should  be  used  to  prewater  areas 
prior  to  pipeline  excavation,  reconstruction  of  transitional  roads,  and  general  road 
grading  and  ditch  cleaning.    All  inactive  areas  disturbed  by  bench  clearing, 
excavation,  or  road-building  activities  should  be  compacted  and  treated  with  a 
chemical  dust  suppressant  to  minimize  wind  erosion. 

4.6.1.5  Miscellaneous  Sources 

These  sources  include  the  emergency  generators,  maintenance  paint  shop,  fuel  storage 
and  dispensing  operations,  and  locomotive  sand  silo.   These  sources  will  utilize 
control  equipment  required  by  SCAQMD  regulations.   Due  to  the  relatively  minor 
emissions  associated  with  these  sources  (i.e.,  less  than  2  tons/yr),  there  are  no 
additional  mitigation  measures  proposed  for  these  sources  other  than  those  required  by 
SCAQMD  regulations. 
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4.6.2  Additional  Mitigation  Measures 

4.6.2.1  Locomotive  Emissions 

Diesel  engine  exhaust  emissions  from  railway  locomotives  will  contribute  to  the 
cumulative  environmental  impact  of  the  project.     These  emissions  will  result  from  the 
operation  of  Southern  Pacific  Railroad  (SP)  locomotives*  hauling  the  waste  from  the 
Los  Angeles/Orange  County  area  to  the  landfill  site.   The  first  portion  of  this  trip, 
from  the  origin  to  the  Ferrum  Junction  siding,  will  be  along  the  normal  SP  tracks. 
The  second  portion,  from  the  junction  to  the  landfill  will  be  on  the  spur  line  of  the 
Eagle  Mountain  Railway.   However,  all  locomotive  operations  will  be  handled  by  SP. 
Emissions  from  the  Southern  Pacific  locomotives  are  not  under  Mine  Reclamation 
Corporation's  direct  control,  and  dedicated  locomotives  for  the  spur  line  from  Ferrum 
Junction  to  the  landfill  will  not  be  available  until  there  are  at  least  four  trains  per  day 
arriving  at  the  landfill. 

The  emissions  from  the  Proposed  Project  Without  Mitigation  have  been  computed 
using  emission  factors  for  current  generation  locomotives.    Future  locomotives  will 
have  lower  emissions,  but  the  exact  level  of  these  emissions  is  not  certain  until 
ongoing  regulatory  action  is  completed.    The  potential  regulation  of  locomotive 
emissions  stems  from  the  1990  Clean  Air  Act  Amendments.   One  part  of  these 
amendments  directed  the  EPA  Administrator  to  promulgate  emission  standards  for 
locomotives  and  for  new  engines  in  locomotives  within  five  years  from  the  passage  of 
the  amendments.   Those  amendments  also  preempted  states  from  passing  emission 
standards  for  new  locomotives  and  new  engines  in  locomotives.   The  deadline  for 
promulgating  the  final  locomotive  regulations,  November  15,  1995,  has  already 
passed  and  EPA's  first  step,  the  publishing  of  a  notice  of  proposed  rulemaking 
(NPRM),  has  not  yet  taken  place.   The  regulations  are  under  development,  however, 
and  the  publication  of  the  NPRM  is  expected  in  the  first  half  of  1996. 

In  February  1994,  EPA  published  an  NPRM  for  a  federal  implementation  plan  (FTP) 
for  three  areas  in  California.   Although  a  final  FIP  was  never  published  in  the 
Federal  Register,  due  to  an  act  of  Congress,  the  FIP  proposal  contained  a  discussion 
of  EPA's  directions  on  locomotive  regulations.   This  provides  some  insight  into  the 
level  of  control  expected  by  future  regulations.   The  main  points  of  these  regulations 
are  listed  below. 


• 


A  standard  for  new  locomotives  that  are  manufactured  between  January  1 , 
2000,  and  December  31,  2004,  which  would  reduce  NOx  emissions  by 
50%. 


The  operations  described  in  this  section  would  not  be  changed  by  the  proposed  merger  between 
Union  Pacific  and  Southern  Pacific. 
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A  standard  for  new  locomotives  that  are  manufactured  on  or  after  January  1, 
2005,  which  would  reduce  NOx  emissions  by  65%  and  PM10  emissions  by 
50%. 

A  standard  for  locomotives  manufactured  prior  to  January  1,  2000,  which 
would  reduce  NOx  emissions  by  one-third  the  first  time  that  the  locomotive 
engine  is  remanufactured  after  January  1,  2001. 

•    All  the  emission  reductions  listed  above  would  have  to  be  met  throughout 
the  remaining  life  of  the  locomotive,  including  rebuilt  locomotive  engines. 

CARB  has  previously  considered  the  imposition  of  regulations  for  locomotives, 
commissioning  Booz-Allen  to  conduct  a  study  which  evaluated  the  available  control 
technology  and  recommended  an  overall  averaging  approach.   However,  in  its  1994 
SIP,  CARB  rejected  this  approach  and  proposed  a  measure  that  could  be  met  by  a 
conventional  regulatory  approach.    CARB's  locomotive  control  measure  placed 
responsibility  for  emission  control  on  EPA.    One  special  element  of  the  SIP  measure 
was  a  fleet-average  standard  for  the  SCAB.   This  fleet-average  standard,  which  would 
begin  in  2010,  will  require  each  railroad  operating  in  the  SCAB  to  meet  a  fleet- 
average  standard  which  is  equivalent  to  operation  with  a  fleet  that  consisted  only  of 
locomotives  which  were  manufactured  on  or  after  January  1,  2005.    CARB  estimated 
that  this  would  reduce  locomotive  emissions  by  67%  from  the  emissions  that  would 
otherwise  occur  in  2010.   This  SEP  measure  has  been  used  to  compute  the  locomotive 
emissions  in  the  mitigated  case. 

Some  of  the  control  technologies  that  have  potential  application  to  locomotive  engines 
are  listed  below.   Some  of  these  technologies  will  be  used  to  comply  with  the 
expected  locomotive  regulations  or  might  be  available  as  voluntary  mitigation 
methods.   Others  have  the  potential  to  reduce  emissions,  but  are  not  currently 
practicable  or  cost  effective  for  routine  operation  in  locomotives. 

1.  Reduction  in  idling  emissions  by  shutting  down  locomotives  whenever  they 
will  not  be  needed  for  at  least  one  hour. 

2.  Use  of  low-sulfur,  low-aromatic  fuel  meeting  California  requirements  for 
motor  vehicle  Diesel  fuel. 

3.  Diesel  engine  emissions  controls  such  as  retarded  injection  timing, 
low-temperature  aftercooling,  combustion  modifications,  and  revised  engine 
speed-load  schedules  for  existing  locomotives. 

4.  Use  of  electronic  fuel  injection  to  improve  engine  control  for  lower 
emissions. 

5.  Use  of  catalytic  trap-oxidizer  systems  on  new  or  existing  Diesel  locomotives 
to  reduce  PM10  and  VOC  emissions. 


4-35 


6.  Use  of  selective  catalytic  reduction  on  new  or  existing  Diesel  locomotives  to 
reduce  NOx  emissions. 

7.  Use  of  alternative  "clean"  fuels,  particularly  liquefied  natural  gas  (LNG),  in 
locomotive  engines. 

8.  Electrification  of  railway  operations. 

9.  Fuel  cells. 

Operational  Measures  to  Reduce  Emissions.   Locomotive  engines  are  traditionally 
left  idling  when  they  are  not  in  use  -  which  is  typically  more  than  50%  of  the  time. 
By  issuing  instructions  to  the  engineers  to  shut  down  the  engines  whenever  they  will 
not  be  needed  during  the  next  hour,  it  will  be  possible  to  reduce  this  idling  time,  with 
a  savings  of  approximately  60  gallons  of  fuel  per  locomotive  per  day.    (The  one  hour 
period  is  based  on  the  need  to  reduce  engine  wear  which  would  be  associated  with 
excessive  starts,  and  reducing  emissions  during  extended  idling.)   In  the  study  of 
locomotive  emissions  done  for  CARB  by  Booz-Allen,  idling  emissions  were  found  to 
account  for  23%  of  the  PM,  16%  of  the  NOx,  38%  of  the  CO,  44%  of  the  VOC,  and 
15%  of  the  S02  emitted  by  locomotives.   Reduced  idling  could  reduce  the  total 
emissions  by  percentages  close  to  these  levels. 

Other  operational  measures  to  minimize  locomotive  fuel  consumption  would  also  have 
the  effect  of  reducing  emissions.   These  would  include  regular  preventive  maintenance 
of  the  engines,  with  special  attention  given  to  fuel  injector  performance.   The  SP  is 
presently  conducting  a  routine  smoke  monitoring  program  as  part  of  an  agreement 
with  the  SCAQMD.   This  program  is  effective  in  identifying  faulty  fuel  injectors. 
The  replacement  of  these  injectors  helps  to  ensure  that  the  engine  is  performing  at 
peak  efficiency,  and  that  VOC  and  PM10  emissions  are  as  low  as  possible.   In 
addition  to  these  direct  benefits,  an  aggressive  preventive  maintenance  program  will 
help  ensure  locomotive  reliability,  reducing  the  need  to  assign  extra  locomotives 
because  of  the  possibility  that  one  or  more  units  is  in  substandard  condition.   This 
will  further  reduce  fuel  consumption  and  pollutant  emissions. 

Low  Sulfur/Low  Aromatic  Fuel.   CARB  regulations  limiting  the  sulfur  and  aromatic 
content  of  Diesel  fuel  do  not  apply  to  fuel  used  in  locomotives.   Typical  railroad 
Diesel  fuel  has  a  sulfur  content  as  high  as  0.5%  by  weight,  and  30-40%  aromatic 
hydrocarbons  by  volume.   Use  of  Diesel  fuel  meeting  CARB  sulfur  standards  would 
reduce  S02  emissions  by  about  80%  since  the  average  sulfur  content  is  about  0.25% 
by  weight.   Particulate  emissions  would  also  be  reduced  by  about  0.07  g/Bhp-hr,  or 
roughly  15-30%,  due  to  the  reduction  in  sulfate  particles.   This  would  add  about 
$0.02  per  gallon  to  the  cost  of  the  fuel,  or  about  $3.50  per  pound  of  SOx  eliminated. 
Use  of  fuel  containing  no  more  than  10%  aromatic  hydrocarbons,  as  well  as  low 
sulfur,  should  further  reduce  PM10  and  possibly  NOx  emissions.   Estimates  of  the 
emissions  benefit  for  on-highway  truck  engines  are  of  the  order  of  9%  reduction  in 
NOx  and  10-15%  reduction  in  PM10. 
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There  has  only  been  limited  testing  of  low-aromatic  fuels  on  locomotive  engines. 
Although  NOx  emissions  were  reduced  from  11.21  g/Bhp-hr  to  9.94  g/BHP-hr  on  a 
GE  12-7FDL  engine,  there  was  virtually  no  change  in  NOx  emissions  on  an  EMD 
645E3B  engine.    With  the  low-sulfur,  low-aromatic  fuel,  NOx  emissions  were  10.44 
g/Bhp-hr  as  compared  to  10.46  g/Bhp-hr  with  normal  Diesel  fuel.   On  the  GE  engine, 
PM10  emissions  decreased  from  0.19  g/Bhp-hr  to  0.18  g/Bhp-hr  when  low-sulfur, 
low-aromatic  fuel  was  substituted  for  Diesel  fuel.   On  the  EMD  engine,  the  PM10 
emissions  actually  increased  (from  0.15  to  0.17  g/Bhp-hr)  for  this  fuel  substitution. 
Although  there  is  no  fundamental  reason  why  the  low-sulfur,  low-aromatic  fuel  should 
not  have  the  same  effect  in  a  locomotive  Diesel  that  it  has  in  an  on-highway  Diesel, 
additional  data  are  required  to  confirm  that  this  fuel  produces  a  consistent  benefit  in 
locomotive  engines.   Low-aromatic  fuel  is  anticipated  to  increase  fuel  price  by  about 
$0.10  to  $0.20  per  gallon. 

Emission  Control  Retrofits.   The  following  measures  will  be  used  to  comply  with 
the  proposed  EPA  regulations  for  remanufactured  locomotives.   These  changes  will  be 
required  only  at  the  point  when  the  engine  is  remanufactured. 

1.  Upgrade  fuel  injection  systems  to  current  technology  (reduce  fuel 
consumption  2-2.5%,  reduce  smoke,  PM10  and  VOC  emissions). 

2.  Retard  fuel  injection  timing  by  a  fixed  4-6°  increment  (reduce  NOx  probably 
35-40%,  reduce  power,  increase  fuel  consumption,  smoke,  PM10). 

3.  Upgrade  turbochargers  to  current  technology  (reduce  fuel  consumption, 
smoke,  and  PM10,  increase  power  output). 

4.  Install  separate-circuit  aftercooling  to  reduce  charge  air  temperature  (reduce 
fuel  consumption,  NOx,  smoke,  and  PM10,  increase  power  output). 

5.  Modify  engine  and  dynamic  brake  speed  schedules,  introduce  multi-step 
dynamic  brake  speeds  (reduce  fuel  consumption,  smoke,  and  emissions). 

6.  Add  eddy-current  clutch  for  radiator  fan  (reduce  parasitic  loads  and  fuel 
consumption). 

The  cumulative  effect  of  these  standard  changes  should  be  to  reduce  fuel  consumption 
by  about  10%.   Smoke  (and  presumably  PM10  and  VOC  emissions)  should  also  be 
reduced  substantially  by  these  changes.   Retarding  the  injection  timing  4°  and 
lowering  the  intercooler  temperature  have  been  shown  to  give  20-30%  reductions  in 
NOx  emissions,  depending  on  the  locomotive. 

Trap-Oxidizer  Systems.   Catalytic  trap-oxidizers  have  been  shown  to  be  highly 
effective  in  reducing  Diesel  engine  emissions  of  PM10,  VOC,  and  toxic  air 
contaminants.   Reductions  of  80-90%  in  particulate  matter  and  50-80%  in  VOC  are 
typical.   A  trap-oxidizer  system  could  thus  be  especially  effective  in  counteracting  the 
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increase  in  PM10  and  VOC  emissions  which  is  otherwise  likely  to  result  from 
retarding  injection  timing  for  NOx  control.   Low-sulfur  fuel  is  required  to  ensure  that 
the  platinum-group  catalysts  do  not  create  a  problem  with  excessive  sulfate  emissions, 
and  fuel  consumption  is  typically  increased  by  2-5  % . 

The  difficulty  of  ensuring  reliable  regeneration  and  adequate  durability  has  prevented 
trap-oxidizer  deployment  in  highway  vehicles  (except  for  a  limited  number  of 
Mercedes-Benz  passenger  cars)  up  to  the  present  time.   With  their  high  load  factors 
and  predictable  duty  cycles,  locomotives  could  be  good  candidates  for  trap-oxidizer 
application.   To  date,  however,  trap-oxidizers  have  not  been  demonstrated  on  any 
engine  approaching  that  of  a  locomotive  in  size.    Trap-oxidizer  size  is  limited  by 
thermal  stresses  and  manufacturing  constraints.   The  large  engine  size  and  high 
exhaust  flow  rate  of  a  locomotive  would  require  that  a  large  number  (10-20)  of 
trapping  elements  be  arranged  in  parallel.   While  this  poses  no  problem  in  principle, 
the  resulting  volume,  heat  radiation  from  the  hot  surfaces,  etc.  could  create  a  difficult 
packaging  problem  within  the  confined  space  of  a  locomotive. 

Questions  about  efficacy,  durability,  impact  on  engine  performance,  reliability,  and 
safety  of  trap-oxidizers  in  locomotive  service  would  have  to  be  answered  before  this 
measure  could  be  considered  feasible  for  the  Proposed  Project. 

Selective  Catalytic  Reduction.   Selective  catalytic  reduction  (SCR)  control 
technology  can  reduce  NOx  emissions  up  to  90%.   The  technology  involves  injecting 
ammonia  in  the  post-combustion  region  upstream  of  a  catalyst.   The  ammonia  reacts 
with  NOx  in  the  combustion  products  and  forms  nitrogen  and  steam.   The  catalyst 
assists  this  process  by  causing  the  reaction  to  occur  at  lower  temperatures. 

SCR  technology  is  currently  being  used  to  control  NOx  emissions  from  electric  utility 
boilers,  refinery  heaters  and  boilers,  gas-fired  IC  engines,  and  gas-fired  gas  turbines. 
In  addition,  SCR  technology  has  been  installed  on  a  number  of  spark-ignited  engine 
installations  and  a  few  pilot  injection  dual  fuel  engines.   However,  SCR  technology 
has  been  applied  to  fuel  oil-fired  Diesel  engines  as  a  control  alternative  for  NOx 
emissions  only  on  a  very  limited  basis. 

There  are  only  a  few  commercial  projects  in  which  SCR  has  been  applied  to  Diesel 
engines.   In  the  United  States  (Massachusetts),  there  is  currently  a  5  MW  Diesel 
engine  project  on  which  SCR  is  being  used  as  a  NOx  control  technology.   This  unit  is 
equipped  with  a  Steuler  molecular  sieve  catalyst  system.   However,  this  unit  is 
completely  different  from  typical  locomotive  Diesel  engines.   The  Massachusetts 
engine  is  basically  a  Diesel-ignited,  natural  gas-fired  engine  and,  therefore,  does  not 
run  solely  on  low-sulfur  Diesel  fuel  oil.   The  engine  has  been  in  operation  for  several 
years  and  to  date  has  accumulated  over  7,000  hours  of  operation  on  Diesel  fuel.   The 
operator  indicates  that  the  SCR  unit  is  operating  satisfactorily  and  is  having  no 
difficulty  achieving  the  guaranteed  90%  NOx  reduction.     However,  severe  system 
control  problems  were  experienced  at  startup.     Although  ammonia  slip  is  not 
measured,  there  is  no  detectable  ammonia  odor. 
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One  engine  manufacturer  (SWDiesel,  or  SWD)  has  indicated  that  there  is  a  6  MW 
dual  fuel  engine  in  West  Germany  which  is  equipped  with  the  Steuler  SCR  system. 
Like  the  engine  in  Massachusetts,  the  6  MW  dual  fuel  engine  operates  chiefly  on 
natural  gas.   SWD  has  also  identified  one  small  mine  locomotive  Diesel  engine, 
commissioned  in  March  1988,  which  has  also  been  equipped  with  an  SCR  system. 
This  engine  operates  intermittently  and  for  a  limited  number  of  hours. 

Kauai  Electric  Division  of  Citizens  Utilities  Company  is  operating  an  SCR-equipped 
8  MW  Diesel  engine  in  baseload  service  on  the  island  of  Kauai.   This  installation  has 
been  in  operation  for  four  years,  provides  a  60%  NOx  reduction  and  has  experienced 
no  fuel-related  operational  problems. 

Haldor  Topsoe  of  Denmark  has  developed  a  titanium  oxide  monolith  catalyst  that  has 
been  demonstrated  in  fuel  oil  service  on  three  residual  oil-fired  ship  engines.    The 
Haldor  Topsoe  DENOX  SCR  system  was  installed  on  the  main  engine  of  two  Korean 
vessels  for  testing  under  controlled  conditions.   The  ships'  engines  are  switched  to 
low-sulfur  Diesel  fuel  prior  to  startup  of  the  SCR  unit,  and  the  SCR  unit  is 
completely  bypassed  during  residual  fuel  oil  firing.   These  engines  are  10,680  hp 
slow-speed  Diesel  engines.    Typical  operation  of  these  SCR  units  will  be 
approximately  12-14  hours  each  month.   NOx  removal  efficiency  has  been  measured 
at  over  90%. 

Nitrogen  Nergas  Corporation  has  demonstrated  a  base  metal  catalyst  on  several  types 
of  Diesel-powered  engines  in  Southern  California.   The  Nitrogen  Nergas  SCR  unit 
has  been  applied  to  Diesel-powered  dredge  barges,  standby  engines  and  drilling  rigs 
up  to  approximately  6,000  hp  in  size.   The  applications  include  three  Caterpillar 
Diesel  engines  on  an  oil  drilling  rig  in  Ventura  County;  three  1,200  hp  to  400  hp 
Diesel  engines  manifolded  to  a  single  SCR  unit  on  a  dredge  barge;  three  large  standby 
Diesel  engines  at  Xerox  Corporation;  a  600  hp  Caterpillar  Diesel  water  pump  engine 
owned  by  Eastern  Municipal  Water  District;  and  two  rock  crushers.    The  longest 
operating  experience  is  on  the  dredge  barge  engine,  which  has  accumulated 
approximately  8,000  hours  of  operation  in  18  months.   These  applications  are  more 
similar  to  marine  Diesel  engines  because  they  operate  on  100%  Diesel  fuel. 
However,  they  are  not  directly  comparable  because  some  marine  Diesels  are  nearly 
twice  the  size  of  the  largest  engine  (or  larger)  on  which  the  SCR  system  has  been 
demonstrated  and  because  the  engines  have  not  been  in  long-term,  continuous  service. 

In  addition  to  the  lack  of  demonstrated  full-time,  continuous  Diesel  service,  one  of  the 
most  significant  unknown  operating  factors  associated  with  this  technology  is  catalyst 
plugging  that  decreases  the  amount  of  catalyst  surface  area  available  for  the  reaction 
to  proceed  and  eventually  renders  the  catalyst  inactive.   S02,  which  is  formed  by  the 
oxidation  of  S02,  reacts  with  the  ammonia  to  form  ammonium  bisulfate  (a  particulate 
emission)  which  could  cause  fouling  of  the  SCR  system.   This  problem  is  not  as  acute 
with  a  dual-fuel  engine,  because  long  periods  of  operation  on  Diesel  fuel  do  not 
occur.   The  Nitrogen  Nergas  catalyst  system  uses  a  guardbed  configuration  to  remove 
some  of  the  particulate  sulfate  from  the  exhaust  stream  before  it  comes  in  contact  with 
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the  catalyst  material.   This  seems  to  be  effective  in  extending  catalyst  life  by 
protecting  it  from  substances  that  would  cause  plugging  and  poisoning.   However,  it 
adds  additional  complexity  to  the  system  and  increases  required  maintenance. 

Other  disadvantages  to  SCR  systems  include  difficult  ammonia  control  problems, 
increased  maintenance  costs  to  clean  the  catalyst,  high  capital  and  operating  costs,  and 
the  necessary  handling  and  storing  of  ammonia.   Depending  upon  the  formulation  of 
the  catalyst,  the  spent  catalyst  material  may  be  considered  hazardous  waste  and  would 
contribute  to  the  shortage  of  available  landfill  sites  for  this  material.   In  addition,  the 
presence  of  sulfur  in  the  Diesel  fuel  may  result  in  the  formation  of  ammonium 
bisulfate  and  contribute  additional  particulate  emissions. 

As  discussed  above,  there  is  a  great  deal  of  uncertainty  about  the  reliability  of  SCR 
systems  in  Diesel  engine  applications.  The  ammonia  handling  requirements  and  the 
complexity  of  auxiliary  equipment  associated  with  SCR  systems  further  enhance  the 
concerns  about  the  operation  and  maintenance  of  this  control  technology.  Effective 
SCR  operation  requires  close  control  of  ammonia  injection  rates  as  engine  operating 
conditions  vary. 

Several  operators  of  Diesel  engines  equipped  with  SCR  have  described  serious 
ammonia  control  system  problems  experienced  on  startup  that  made  it  difficult  to 
maintain  stable  and  consistent  NOx  emission  reductions.   While  these  problems  were 
eventually  resolved,  they  are  some  of  the  potential  problems  that  add  to  the 
uncertainty  regarding  system  performance  and  cost.   Other  potential  problems  relate 
to  uncertainty  regarding  quantities  of  catalyst  material  required,  ammonia  injection 
rates,  loss  in  catalyst  efficiency  and  increases  in  back  pressure. 

Based  on  the  status  of  SCR  technology  as  applied  to  Diesel  engines,  SCR  for  the 
Eagle  Mountain  Railway  Diesel  locomotives  cannot  be  considered  technically  feasible 
at  the  present  time. 

Alternative  Fuels.   Use  of  alternative  fuels,  particularly  LNG,  could  significantly 
reduce  locomotive  emissions,  according  to  the  Eagle  Mountain  Landfill  Transportation 
Study  published  by  Southwest  Research  Institute  in  March  1993.   Locomotive  engines 
using  LNG  are  available  on  a  demonstration  basis.   In  addition,  a  large  number  of 
high-powered,  medium-speed,  lean-burn  engines  are  presently  in  use  in  stationary 
applications,  burning  natural  gas  and  other  gaseous  fuels.   These  engines  closely 
resemble  locomotive  engines  in  their  technical  characteristics,  and  in  some  cases  are 
directly  derived  from  Diesel  engines  which  are  used  in  locomotive  service.   There 
have  also  been  some  laboratory  experiments  using  methanol  in  two-stroke  locomotive 
engines.   However,  the  economics  of  natural  gas  are  more  favorable,  the  technology 
is  better  developed,  and  the  potential  for  reducing  overall  emissions  is  greater. 

Diesel  engines  can  be  modified  to  use  natural  gas  in  either  of  two  ways.   The  first  is 
dual  fuel  operation,  in  which  the  natural  gas  charge  is  ignited  by  injecting  a  small 
amount  of  Diesel  fuel.   These  engines  exhibit  good  performance  and  low  emissions  at 
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high  loads,  but  HC  and  CO  emissions  tend  to  increase  dramatically  under  low-load 
conditions.   Dual-fuel  engines  normally  idle  on  Diesel  fuel  alone.     The  alternative  is 
spark  ignition  operation,  in  which  the  Diesel  injector  is  replaced  by  a  spark  plug  (or 
spark  plug  and  prechamber,  in  larger  engines),  and  the  engine  runs  on  100%  natural 
gas.   Unlike  dual-fuel  engines,  these  engines  require  throttling  to  control  power 
output,  and  tend  to  have  relatively  high  light-load  fuel  consumption.     Because  Diesel 
combustion  is  completely  eliminated,  however,  emissions  can  be  very  low.   NOx 
emissions  less  than  1.5  g/Bhp-hr  are  routinely  demonstrated  using  this  technology  in 
stationary  source  applications.   This  can  be  compared  to  12-14  g/Bhp-hr  for  present 
uncontrolled  locomotive  engines,  and  a  probable  minimum  of  5-6  g/Bhp-  hr  with  the 
maximum  feasible  Diesel  NOx  control.   Particulate  emissions  (which  tend  to  go  up 
dramatically  with  Diesel  NOx  control)  are  also  reduced  to  very  low  levels  using  this 
technology.   A  final  approach  for  use  of  natural  gas  in  Diesel  engines,  which  is 
currently  under  development,  uses  direct  injection  of  natural  gas  (DENG).    In  these 
engines,  the  LNG  is  injected  directly  into  the  combustion  chamber  and  the  combustion 
process  is  similar  to  that  with  pure  Diesel  fuel.   However,  the  NOx  levels  from  this 
process  are  higher  than  those  from  the  spark  ignited  or  dual  fuel  approaches. 

Burlington  Northern  is  currently  demonstrating  LNG  locomotives  in  coal  train 
service.   These  locomotives  are  rebuilt  EMD  SD40-2  locomotives  which  achieve 
3.2  g/bhp-hr  NOx  emission  in  their  highest  throttle  setting.   These  engines  are  dual 
fuel  engines.   Both  Santa  Fe  and  Union  Pacific  have  demonstration  projects  with 
spark-ignited  LNG  engines  for  yard  service.   The  NOx  emissions  for  these  engines 
are  about  2  g/bhp-hr.    Union  Pacific  is  planning  to  demonstrate  a  line-haul  locomotive 
which  uses  high-pressure  direct  injection  of  natural  gas. 

The  use  of  an  alternative  fuel  in  Diesel  locomotive  engines  is  certainly  available  for 
demonstration  purposes,  but  it  would  have  to  be  evaluated  further  before  it  could  be 
considered  feasible  for  routine  use  in  this  project.   An  initial  feasibility  study 
regarding  the  use  of  alternative  locomotive  fuels  was  prepared  as  required  by  a 
mitigation  measure  contained  in  the  previous  EIR/EIS.   However,  such  a 
demonstration  project  could  not  occur  until  there  at  least  four  trains  per  day  going  to 
the  site.   This  would  allow  the  use  of  dedicated  locomotives  which  would  be  available 
for  the  demonstration  project.   Consequently,  the  feasibility  study  should  be  updated 
prior  to  this  time  to  ensure  that  it  contains  the  most  accurate  available  information. 

Electrification.  Technology  for  railway  electrification  is  readily  available  ~  both 
EMD  and  General  Electric  offer  electric  locomotives  ~  and  has  been  widely  adopted 
in  other  countries.     Electrification  also  offers  some  significant  advantages  in  the  area 
of  locomotive  power  and  reliability,  maintenance  requirements,  and  operational 
characteristics.    The  major  impediments  to  its  use  in  the  U.S.  are  the  high  costs  of  the 
catenary  cable  systems  to  supply  the  electricity,  plus  the  associated  costs  of  extensive 
modifications  to  railway  signal  systems  to  make  them  compatible  with  electric 
traction.   The  need  to  purchase  substantial  quantities  of  new  electric  locomotives  is 
also  a  deterrent  —  electric  locomotives  are  more  than  twice  as  expensive  as  current 
Diesel-electrics. 
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Although  electrification  of  main  lines  has  been  discussed  by  the  Southern  California 
Association  of  Governments  and  the  South  Coast  Air  Quality  Management  District, 
the  current  approach  to  locomotive  emission  controls  in  the  SEP  is  not  electrification. 
Thus,  this  measure  is  not  available  for  this  project. 

Fuel  Cells.   The  SCAQMD  created  a  Locomotive  Propulsion  Systems  Task  Force 
(LPSTF).    The  LPSTF  commissioned  a  study  by  JPL  to  define  a  fuel  cell  system  that 
could  be  used  as  a  first  generation  demonstration  project  in  locomotives.   JPL 
recommended*  a  three-phase  demonstration  project  which  would  take  7.5  to  8  years. 
The  goal  of  this  long-term  demonstration  project  is  necessary  to  provide  a  "final 
evaluation  of  the  cost  and  technical  viability  of  locomotive  fiiel  cell  power  plants  in 
industrial  operation.''   Until  the  completion  of  this  kind  of  demonstration  project,  fuel 
cells  cannot  be  considered  an  alternative  power  plant  for  locomotives. 

4.6.2.2  Landfill  Equipment  Emissions 

As  discussed  above,  exhaust  pollutant  emissions  from  the  Diesel  engines  used  in 
landfill  and  waste-handling  equipment  at  the  Eagle  Mountain  Mine  site  will  contribute 
to  the  cumulative  environmental  impact  of  the  project.     Conceivable  additional 
measures  which  could  be  taken  to  mitigate  this  impact  include  the  following: 

1.  Operational  measures,  such  as  limiting  time  spent  with  the  engine  idling  by 

shutting  down  equipment  when  not  in  use;  ** 

2.  Regular  preventive  maintenance  to  prevent  emission  increases  due  to  engine 
problems; 

3.  Purchase  and  use  of  turbocharged  and  intercooled  Diesel  engines,  when 
available,  with  retarded  injection  timing; 

4.  Purchase  and  use  of  low-emitting  Diesel  engines  meeting  California 
emission  standards  for  highway  trucks; 

5.  Use  of  catalytic  trap-oxidizer  systems  on  Diesel  engines; 

6.  Use  of  alternative  "clean"  fuels  such  as  methanol,  LPG,  or  compressed 
natural  gas  in  landfill  equipment  engines;  and/or 

7.  Electrification  of  landfill  equipment  operations. 


G.R.  Galvas,  G.E.  Voecks,  N.R.  Moore,  J.F.  Ferrall,  and  P.R.  Prokopius,  "Fuel  Cell 
Locomotive  Development  and  Demonstration  Program,  Phase  One:  Systems  Definition,' 
Final  report  JPL  D-12087,  JPL,  February  1995. 
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Operational  Measures  to  Reduce  Emissions.   Operational  measures  to  conserve  fuel 
and  reduce  emissions  include  minimizing  engine  idle  time,  using  only  the  number  of 
machines  required  for  a  given  volume  of  waste  handled,  and  minimizing  queuing  time 
for  loading  and  unloading  through  efficient  scheduling.   Idle  time  should  be 
minimized  by  instructing  equipment  operators  to  shut  down  their  machines  rather  than 
letting  them  idle  for  more  than  five  minutes.   Operational  managers  should  be 
instructed  to  schedule  machines  and  operators  to  match  the  anticipated  waste  volume, 
and  to  match  the  numbers  of  container  haulers  to  the  intermodal  rail  capacity  at  each 
end  to  avoid  excessive  queue  formation.   This  will  help  to  reduce  operating  costs  and 
wear  and  tear  on  equipment  as  well  as  emissions. 

Preventive  Maintenance.   All  landfill  equipment  should  be  subject  to  regular 
preventive  maintenance  in  order  to  detect  and  prevent  mechanical  problems  which  can 
lead  to  increased  emissions.   These  mechanical  problems  include  clogged  air  filters, 
worn  or  damaged  turbochargers,  and  problems  with  the  fuel  injection  system. 
Equipment  operators  and  supervisors  should  be  instructed  to  report  any  evidence  of 
excessive  smoke  or  other  symptoms  so  that  the  equipment  can  be  scheduled  for 
maintenance  in  a  timely  fashion.   Smoke  opacity  measurements  should  be  made  using 
an  end-of-stack  opacimeter  upon  receipt  of  the  equipment,  and  at  each  scheduled 
service  interval  or  unscheduled  engine  maintenance  thereafter.    A  record  of  each 
machine's  opacity  measurements  should  be  kept  as  part  of  its  maintenance  record. 
This  will  allow  maintenance  personnel  and  supervisors  to  identify  both  short-term  and 
long-term  changes  in  smoke  opacity  which  would  signal  the  need  for  maintenance  to 
reduce  emissions. 

Turbocharging/Intercooling/Retarded  Injection  Timing.  NOx  and  particulate 
emissions  from  Diesel  engines  can  be  reduced  through  a  combination  of 
turbocharging,  intercooling  (to  the  lowest  temperature  practical),  and  retarded 
injection  timing,  especially  at  high  loads.   Turbocharged  and  intercooled  engines 
should  be  chosen  for  all  major  Diesel  equipment  purchased  for  use  in  the  landfill, 
unless  (a)  there  are  no  suitable  equipment  models  available  with  turbocharging  and 
intercooling,  either  as  standard  equipment  or  as  an  available  option;  or  (b)  the 
manufacturer  demonstrates  that  the  engine  achieves  similar  emissions  performance  by 
some  other  means.   This  latter  exception  would  include  on-highway  certified  engines, 
or  engines  meeting  federal  emissions  standards  for  construction  equipment. 

Except  in  the  case  of  engines  which  are  already  emission-  controlled  (in  which  timing 
is  normally  retarded  already),  all  Diesel  engines  in  landfill  equipment  should  have 
their  fuel  injection  timing  adjusted  to  a  retarded  setting.   The  degree  of  timing 
retardation  used  should  be  chosen  to  reduce  NOx  as  much  as  possible,  while 
minimizing  the  increase  in  smoke,  PM10,  and  VOC  emissions  due  to  the  retarded 
timing.   The  optimal  degree  of  timing  retardation  will  vary  from  one  engine  model  to 
another,  and  should  be  selected  in  consultation  with  the  engine  manufacturer. 

Use  of  On-High  way  Engines.   In  addition  to  turbocharging,  low-temperature 
intercooling,  and  retarded  injection  timing,  Diesel  engines  certified  to  meet 


4-43 


EPA/CARB's  1998  emission  standards  for  on-highway  vehicles  will  exhibit  a  number 
of  other  emissions-related  modifications  and  control  technologies.    These  will 
generally  include  electronic  control  of  fuel  injection  timing  and  quantity,  increased 
fuel  injection  pressure,  and  optimization  of  piston  and  combustion  chamber  design  to 
reduce  emissions.    These  engines  will  be  required  to  emit  no  more  than  4.0  g/Bhp-hr 
NOx  and  0.10  g/Bhp-hr  of  particulate  matter.    However,  the  California  Air  Resources 
Board  (CARB),  the  EPA,  and  heavy-duty  engine  manufacturers  signed  a  Statement  of 
Principles  regarding  future  emission  controls  on  heavy-duty  engines.    This  statement 
was  formalized  by  an  advanced  notice  of  proposed  rulemaking  (ANPRM)  published  in 
the  August  31,  1995  Federal  Register  (60  FR  45580).    That  ANPRM  proposes  two 
separate  standards  for  1994  model  year  on-road,  heavy-duty  Diesel  engines:  (1)  2.4 
g/bhp-hr  for  the  sum  of  non-methane  hydrocarbons  (NMHC)  and  NOx,  or  (2)  a 
standard  of  2.5  g/bhp-hr  for  the  sum  of  NMHC)  and  NOx  with  a  cap  of  0.5  g/bhp-hr 
for  NMHC.    Either  of  these  standards  should  be  equivalent  to  a  NOx  standard  of  2 
g/bhp-hr.    Achieving  these  targets  will  require  extensive  engine  optimization,  so  that 
these  on-highway  certified  engines  will  generally  exhibit  lower  emissions  overall  than 
off-highway  engines  retrofitted  with  specific  emissions  controls. 

Among  the  landfill  equipment,  the  hostling  vehicles,  liner/cover  haul  trucks,  and 
water  trucks  will  more  closely  resemble  on-highway  trucks,  and  should  be  equipped 
with  on-highway  certified  engines  if  feasible.    It  may  also  be  possible  to  use  these 
engines  (or  very  similar  engines  utilizing  nearly  the  same  technology)  in  other  landfill 
equipment  such  as  the  dozers,  compacters,  loaders,  and  scrapers.    This  will  not 
always  be  possible,  however,  due  to  the  important  differences  in  duty  cycle,  torque 
rise  requirements,  engine  mounting,  and  cooling  requirements  between  construction 
machinery  and  on-highway  trucks.     The  feasibility  of  using  an  on-highway  certified 
engine  should  be  reviewed  for  each  piece  of  landfill  equipment,  and  such  engines 
should  be  used  unless  (1)  there  is  no  suitable  engine  available  or  (2)  the  mounting  and 
installation  requirements,  or  duty -cycle  limitations,  make  it  infeasible  to  use  any 
available  engines  in  the  specific  equipment  under  consideration. 

Use  of  Off-Road  Engines 

In  the  Statement  of  Principles  discussed  in  the  section  on  Use  of  On-Highway 
Engines,  the  California  Air  Resources  Board  (CARB),  the  EPA,  and  heavy-duty 
engine  manufacturers  have  agreed  to  work  towards  a  similar  statement  of  principles 
for  off-road  engines.    According  to  the  ANPRM  such  an  agreement  was  expected  by 
October  1995.    However,  such  an  agreement  had  not  been  reached  by  the  end  of 
1995.    Although  there  are  no  proposed  rulemakings  proposed  for  off-road  engines,  the 
November  1994  state  implementation  plan  (SEP)  for  California  proposes  a  measure 
which  would  reduce  NOx  levels  on  off-road  engines  to  2.5  g/bhp-hr  from  the  current 
standard  of  6.9  g/bhp-hr.    Because  of  the  uncertainty  over  the  ultimate  future  standard 
for  off-road  engines  a  value  of  4.0  g/bhp-hr  has  been  assumed  for  this  analysis.  As 
with  the  on-highway  engines,  a  value  of  0.10  g/bhp-hr  of  particulate  matter  was 
assumed  for  the  off-road  engines. 
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The  actual  emission  levels  for  both  on-  and  off-road  engines  have  been  taken  as  a 
multiple  of  the  standard,  as  is  currently  assumed  in  EPA's  motor  vehicle  inventory 
model,  MOBILE5a. 

Catalytic  Trap-Oxidizers.   Catalytic  trap-oxidizers  have  been  shown  to  be  highly 
effective  in  reducing  Diesel  engine  emissions  of  PM10,  VOC,  and  toxic  air 
contaminants.    Reductions  of  80-90%  in  particulate  matter  and  50-80%  in  VOC  are 
typical.   These  systems  could  thus  be  especially  effective  in  counteracting  the  increase 
in  PM10  and  VOC  emissions  which  is  otherwise  likely  as  a  result  of  retarding 
injection  timing  for  NOx  control.    Low-sulfur  fuel  is  required  to  ensure  that  the 
platinum-group  used  by  catalysts  do  not  create  a  problem  with  excessive  sulfate 
emissions. 

The  difficulty  of  ensuring  reliable  regeneration  and  adequate  durability  has  prevented 
trap-oxidizer  deployment  in  highway  vehicles  (except  for  a  limited  number  of 
Mercedes-Benz  passenger  cars)  up  to  the  present  time.   With  their  higher  load  factors 
and  predictable  duty  cycles,  construction  and  mining  machines  are  excellent 
candidates  for  trap-oxidizer  application,  and  it  has  been  employed  successfully  in 
several  mining  operations.   To  date,  trap-oxidizer  usage  has  not  been  demonstrated  in 
landfill  operations,  however,  and  there  is  presently  no  commercial  trap  system 
available  for  landfill  equipment.   In  addition,  trap-oxidizer  use  would  raise  a  number 
of  questions  concerning  effects  on  safety,  performance,  reliability,  and  durability  of 
landfill  equipment.   These  questions  would  have  to  be  answered  before  trap-oxidizer 
systems  could  be  considered  feasible  for  installation  on  Diesel  fueled  landfill 
equipment. 

Alternative  Fuels.   Replacement  of  Diesel  engines  with  engines  using  alternative 
fuels  such  as  methanol,  LPG,  or  natural  gas  could  conceivably  reduce  pollutant 
emissions.    At  present,  no  such  engines  are  available  in  any  of  the  equipment  types 
planned  to  be  used  in  landfill  operations.   A  number  of  engines  using  methanol  and 
compressed  natural  gas  are  being  tested  for  use  in  on-highway  trucks  and  urban  buses 
with  engine  ratings  from  240  to  300  hp.   This  is  too  low  a  power  rating  for  most  of 
the  landfill  equipment  planned. 

Additional  engines  are  expected  to  be  introduced  in  response  to  the  future  federal 
standards  for  non-road  Diesel  equipment.   These  engines  could  be  used  directly  in  the 
hostling  vehicles,  and  could  conceivably  be  adapted  for  use  in  dozers,  compactors, 
and  other  items  of  landfill  equipment.   However,  because  the  EPA  has  not  set  a 
specific  time  schedule  for  the  development  of  new  regulations,  it  is  impossible  to 
forecast  when  additional  alternative-fiiel  engines  for  landfill  equipment  will  be 
available. 

Electrification.   Replacement  of  Diesel  or  alternative-fuel  prime  movers  with  electric 
motors  would  produce  virtually  a  100%  reduction  in  exhaust  emissions.   Successful 
electrification  of  landfill  operations  requires  that  a  reliable  supply  of  electric  power  be 
provided  to  the  equipment  at  all  times.   Battery  systems  capable  of  delivering  the 
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power  and  energy  densities  required  for  landfill  equipment  do  not  yet  exist.   This 
limits  the  range  of  equipment  which  could  feasibly  be  electrified  to  those  which  do 
not  move,  or  which  have  only  a  very  limited  range  of  motion.   These  would  include 
the  container  unloading  cranes  in  the  intermodal  rail  yards,  and  the  belts  which  may 
be  used  for  the  transportation  of  cover  and  liner-rock  material. 

According  to  a  major  supplier  of  container  handling  cranes,  electric  versions  of 
container  handling  cranes  are  not  available  for  the  application  needed  for  the  Proposed 
Project.    Consequently,  electrification  of  the  container  handling  cranes  is  not 
considered  a  feasible  mitigation  measure  for  this  analysis. 

In  addition  to  the  foregoing,  it  is  also  conceivable  that  waste  could  be  transported 
from  the  intermodal  rail  yards  to  the  landfill  face  using  an  electric  conveyor,  rather 
than  hostling  vehicles.   This  would  not  be  practical,  however.   For  efficient  and 
sanitary  landfill  operation,  waste  must  be  deposited  near  the  working  face  so  that 
bags,  etc.  are  not  broken  open  and  scattered  during  transportation.    Since  the  working 
face  will  advance  as  much  as  250  feet  per  day,  it  would  be  necessary  to  continually 
reposition  the  electric  conveyors.   The  resulting  downtime  (as  well  as  reliability 
problems)  would  have  a  severely  deleterious  effect  on  the  efficiency  of  operation. 

The  same  concept  could  be  applied  to  the  cover  and  liner-rock  material.     It  is 
conceivable  that  a  conveyor  could  transport  cover  and  liner-rock  material  to  the 
working  face  and  liner  construction  area.   However,  this  concept  is  not  feasible  due  to 
the  size  of  the  aggregate  for  the  cover  and  liner-rock  material. 

4.6.2.3  Energy  Recovery  Facilities 

As  discussed  above,  if  landfill  gas  generation  rates  reach  levels  where  an  energy 
recovery  facility  becomes  feasible,  the  Proposed  Project  may  replace  or  supplement 
the  flare  system  with  a  gas  turbine  power  plant,  gas  treatment  compression  facility,  or 
gas  treatment  liquefication  facility. 

For  a  gas  turbine  power  plant,  the  landfill  gas  collected  by  the  system  of  extraction 
wells  would  be  piped  to  a  gas  turbine  for  combustion.   Fueled  by  the  landfill  gas,  the 
gas  turbine  would  turn  a  generator  to  produce  power  for  onsite  use,  with  surplus 
power  supplied  to  the  local  utility  grid.   The  combustion  of  landfill  gas  in  the  gas 
turbine  would  result  in  the  emissions  of  criteria  pollutants  such  as  NOx,  CO,  and 
PM10.   As  required  by  the  South  Coast  AQMD  NSR  program,  the  gas  turbine  would 
be  equipped  with  BACT,  which  would  include  an  SCR  unit  (or  the  equivalent)  to 
control  NOx  emissions  and  an  oxidation  catalyst  to  control  CO  and  ROG  emissions. 
Tables  4-5  and  4-6  summarize  the  emission  factors  and  emissions  for  a  typical  gas 
turbine;  detailed  emissions  calculations  are  included  in  Attachment  A. 

If  a  gas  compression  facility  were  selected,  the  landfill  gas  captured  by  the  landfill 

gas  collection  system  would  be  piped  to  the  facility  for  cleaning  and  compression.  ^r 
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The  treated  compressed  landfill  gas  could  be  used  onsite  for  alternative  fuel  fired 
equipment,  with  surplus  gas  being  piped  to  the  local  gas  utility  distribution  system. 

For  this  type  of  facility,  the  landfill  gas  would  be  compressed  and  washed  with 
solvents  to  remove  any  impurities  such  as  C02  and  sulfur.   To  remove  the  impurities 
from  the  solvent,  the  solvent  would  be  aerated  and  the  resulting  air  stream  sent  to  an 
incinerator  or  flare  for  incineration.   Combustion  of  the  waste  gas  stream  from  the 
solvent  cleaning  operation  would  result  in  the  emissions  of  criteria  pollutants.   In 
addition,  hydrocarbon  emissions  would  also  result  from  valve  and  flange  leaks  from 
the  landfill  and  processed  gas  handling  system  as  well  as  the  venting  of  tanks  used  to 
store  condensate  formed  during  the  gas  compression  process.    As  with  the  gas  turbine 
power  plant,  the  gas  compression  facility  would  undergo  South  Coast  AQMD  NSR 
review  and  be  equipped  with  BACT,  which  would  include  a  NOx  control  system, 
such  as  an  SCR  or  urea  injection  system  on  the  waste  gas  incinerator/flare,  as  well  as 
an  oxidation  catalyst  for  the  control  of  CO  and  ROG.   The  valve  and  flange  emissions 
would  be  controlled  with  a  preventative  maintenance  program,  and  storage  tank 
emissions  would  be  controlled  with  a  carbon  control  system.   Tables  4-5  and  4-6 
summarize  the  emission  factors  and  emissions  for  a  typical  gas  compression  system; 
detailed  emission  calculations  are  included  in  Attachment  A. 


Table  4-5 

Eagle  Mountain  Landfill  and  Recycling  Center 

Emission  Factors  Associated  with  Energy  Recovery  Systems 

System 

Emission  Factors  (lbs/MMBtu  of  fuel  burned) 

NOx 

CO 

PM10 

ROG 

S02 

Flare  System1 

0.038 

0.027 

0.024 

0.011 

0.0140 

Gas  Turbine  Power  Plant2 

0.018 

0.005 

0.006 

0.006 

0.0140 

Gas  Compression  System3 

0.070 

0.002 

0.012 

0.002 

0.0006 

Gas  Liquefication  System3 

0.070 

0.002 

0.012 

0.002 

0.0006 

Footnotes  (Table  4-5): 

Reflects  use  of  urea  injection  (or  equivalent)  for  NOx  control  and  oxidation  catalyst  for  CO  and 

ROG  control. 

Reflects  use  of  SCR  (or  equivalent)  for  NOx  control  and  oxidation  catalyst  for  CO  and  ROG 

control. 

Emission  factors  for  natural  gas-fired  combustor  used  to  control  waste  gas  stream  from  gas 

cleaning  process.    Reflects  use  of  urea  injections  (or  equivalent)  for  NOx  control  and  oxidation 

catalyst  for  CO  and  ROG  control. 
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Table  4-6 

Eagle  Mountain  Landfill  and  Recycling  Center 

Emissions  Associated  with  Energy  Recovery  Systems 

System 

Daily  Emissions  (lbs/day) 

NOx 

CO 

PM10 

ROG 

S02 

Flare  System1 

1,265 

903 

803 

368 

468 

Gas  Turbine  Power  Plant2 

585 

171 

199 

196 

468 

Gas  Compression  System3 

84 

3 

14 

7 

429 

Gas  Liquefication  System3 

84 

3 

14 

9 

429 

Footnotes  (Table  4-6): 

1  Based  on  processing  of  66  MMscf/day  of  landfill  gas  with  a  high  heating  value  of  505  Btu/scf. 

Reflects  use  of  urea  injection  (or  equivalent)  for  NOx  control  and  oxidation  catalyst  for  CO  and 

ROG  control. 

Based  on  processing  66  MMscf/day  of  landfill  gas  with  a  high  heating  value  of  505  Btu/scf. 

Reflects  use  of  SCR  (or  equivalent)  for  NOx  control  and  oxidation  catalyst  for  CO  and  ROG 

control. 

Emissions  include  operation  of  a  50  MMBtu/hr  combustor  equipped  with  urea  injection  (or 

equivalent)  for  NOx  control  and  oxidation  catalyst  for  CO  and  ROG  control.    Emissions  also 

include  landfill  gas  sulfur  removal  (66  MMscf/day  sulfur  reduction  from  40  to  1.5  ppmv), 

condensate  storage  tank,  value  and  flange  leaks. 


For  a  gas  liquefication  system,  the  treated  gas  would  be  created  using  the  same 
process  as  described  above  for  the  gas  compression  system.   To  liquefy  the  treated 
gas,  additional  compression/expansion  steps  would  be  required  using  compressors, 
coolers,  and  expansion  vessels.   The  liquefied  gas  would  be  stored  in  onsite  cryogenic 
tanks  for  use  in  onsite  alternative  fuel  fired  equipment  with  surplus  liquefied  gas 
being  shipped  offsite  using  tanker  trucks  or  tanker  rail  cars.   The  emissions  and 
environmental  control  system  would  be  similar  to  the  gas  compression  system.   There 
would  be  additional  valve  and  flange  emissions  due  to  the  extra  plumbing  associated 
with  the  compression/cooling  process.   Tables  4-5  and  4-6  summarize  the  emission 
factors  and  emissions  for  a  typical  gas  liquefication  system  with  detailed  emissions 
calculations  included  in  Attachment  A. 


4.6.2.4  Air  Quality  Monitoring  Program 

To  help  monitor  the  air  quality  in  the  project  impact  area,  Mine  Reclamation 
Corporation  should  install  and  operate  a  fine  particulate  and  a  gaseous  pollutant 
ambient  monitoring  system  at  the  Project  Site. 


^ 
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4.6.3  Mitigation  Measures  Recommended  for  Project  Approval 

Based  on  the  discussion  in  the  preceding  sections,  the  following  mitigation  measures 
are  recommended  for  project  approval.   Measures  which  are  outside  the  jurisdiction 
of  the  lead  agencies  are  suggested  to  address  significant  cumulative  air  quality 
impacts. 

Mitigation  Measure  AQ-1:  Truck  Emission  Standards.   Trucks  used  to  haul  solid 
waste  to  the  transfer  stations  and  trucks  used  to  haul  solid  waste  to  the  landfill  shall 
comply  with  all  applicable  federal  and  California  motor  vehicle  pollution  control 
regulations.   All  new  trucks  used  to  haul  solid  waste  to  the  landfill,  and  purchased 
after  the  effective  date  of  new,  more  stringent  federal  and  California  motor  vehicle 
pollution  control  regulations,  shall  comply  with  those  regulations. 

Monitoring/Reporting  Agencies:       U.S.  Environmental  Protection  Agency 

California  Air  Resources  Board 
California  Department  of  Motor  Vehicles 
California  Highway  Patrol 

Mitigation  Measure  AQ-2:  Diesel  Fuel  Quality.   Trucks  used  to  haul  solid  waste  to 
the  transfer  stations  and  trucks  used  to  haul  solid  waste  directly  to  the  landfill  shall 
use  Diesel  fuel  which  complies  with  all  applicable  California  Air  Resources  Board 
regulations  for  on-highway  Diesel  motor  vehicle  fuel. 

Monitoring/Reporting  Agencies:       California  Air  Resources  Board 

Mitigation  Measure  AQ-3:  South  Coast  Air  Quality  Management  District  Smoke 
Enforcement  Program.  Trucks  used  to  haul  solid  waste  to  the  transfer  stations  and 
trucks  used  to  haul  solid  waste  to  the  landfill  shall  be  subjected  to  random  checks  for 
excessive  smoke  by  the  California  Highway  Patrol. 

Monitoring/Reporting  Agencies:       California  Highway  Patrol 

South  Coast  AQMD 

Mitigation  Measure  AQ-4:  California  Highway  Patrol  Diesel  Truck  Inspection 
Program.   Trucks  used  to  haul  solid  waste  to  the  transfer  stations  and  trucks  used  to 
haul  solid  waste  to  the  landfill  shall  be  subjected  to  periodic  checks  for  excessive 
smoke  and  emissions  control  system  tampering  at  California  Highway  Patrol  weight 
and  safety  inspection  stations. 

Monitoring/Reporting  Agencies:       California  Highway  Patrol 

California  Air  Resources  Board 

Mitigation  Measure  AQ-5:  Locomotive  Operating  Procedures.   Mine  Reclamation 
Corporation  shall  ensure  that  Diesel  locomotives  on  the  Eagle  Mountain  railway  are 
shut  down  when  the  engines  will  not  be  needed  for  one  hour  or  more.   Mine 
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Reclamation  Corporation  shall  ensure  that  Diesel  locomotives  on  the  Eagle  Mountain 
railway  receive  regular  preventive  maintenance,  in  accordance  with  the  engine 
manufacturers'  recommendations.    This  maintenance  will  include  daily  visual  checks 
for  excessive  smoke  by  the  engineers  and  smoke  measurements  of  each  engine  with 
an  end-of-stack  opacity  meter  at  each  scheduled  maintenance  interval,  and  at  each 
unscheduled  maintenance  event.   Locomotives  which  are  observed  to  have  excessive 
opacity,  in  excess  of  20%,  shall  be  removed  from  service  and  adjusted  and/or 
repaired  within  three  working  days  of  the  observation.   A  record  of  all  visual  and 
instrument  checks  for  excessive  smoke,  as  well  as  associated  repairs,  shall  be 
maintained  by  Mine  Reclamation  Corporation,  along  with  the  routine  maintenance 
logs  for  each  engine. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       Riverside  County  Planning  Department 

Mitigation  Measure  AQ-6:  Diesel  Fuel  for  Locomotive  Operations.  All  Diesel 
locomotives  on  the  Eagle  Mountain  railway  shall  be  fueled  with  Diesel  fuel  which 
meets  the  requirements  of  the  California  Air  Resources  Board  for  on-highway  motor 
vehicle  Diesel  fuel.  Mine  Reclamation  Corporation  shall  maintain  a  record  of  all 
Diesel  fuel  purchases,  including  a  statement  by  the  supplier  that  the  fuel  complies 
with  this  requirement. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       Riverside  County 

Mitigation  Measure  AQ-7:  Diesel  Locomotive  Emission  Standards.   All  new  Diesel 
locomotive  engines  purchased  by  Mine  Reclamation  Corporation  or  Southern  Pacific 
shall  comply  with  all  applicable  state  and  federal  emission  control  requirements.    This 
includes  any  future  regulations,  such  as  a  SCAB  locomotive  fleet  average,  which  is 
described  in  the  present  California  SIP. 

Monitoring/Reporting  Agencies:       U.S.  Environmental  Protection  Agency 

California  Air  Resources  Board 

Mitigation  Measure  AQ-8:  Diesel  Locomotive  Low-Emission  Retrofits.   All 

existing  engines  (whether  SP  engines  or  existing  Kaiser  locomotive  engines)  will  be 
remanufactured  to  comply  with  future  EPA  regulations  on  such  engines. 

Monitoring/Reporting  Agencies:       U.S.  Environmental  Protection  Agency 

California  Air  Resources  Board 

Mitigation  Measure  AQ-9:  Alternative  Fuels  for  Diesel  Locomotives.   When  three 
trains  per  day  are  delivering  material  to  the  landfill  on  a  regular  basis,  Mine 
Reclamation  Corporation  shall  prepare,  or  have  prepared,  a  study  of  the  technical 
feasibility  and  cost/effectiveness  of  using  alternative  fuels  (such  as  natural  gas)  in  the 
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locomotives  used  to  deliver  material  to  the  landfill,  as  a  means  of  reducing  locomotive 
emissions. 

Mitigation  Measure  AQ-10:  Electrification  of  the  Eagle  Mountain  Railway.   When 
landfill  gas  generation  is  sufficient  to  warrant  the  construction  of  an  energy  recovery 
facility  at  the  project  site,  Mine  Reclamation  Corporation  shall  prepare,  or  have 
prepared,  a  study  of  the  cost/effectiveness  of  electrifying  the  Eagle  Mountain  railway 
to  reduce  emissions  from  locomotive  emissions. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       Riverside  County 

Mitigation  Measure  AQ-11:  Landfill  Equipment  Operating  Procedures.   Mine 
Reclamation  Corporation  should  ensure  that  equipment  operators  at  the  landfill  shut 
down  their  engines  if  the  equipment  will  be  idle  for  fifteen  minutes  or  longer.    Mine 
Reclamation  Corporation  should  schedule  the  number  of  machines  and  operators  to 
match  the  anticipated  waste  volumes,  and  should  match  the  number  of  hostling 
vehicles  to  the  container  handling  capacity  to  avoid  excessive  queuing. 

Mine  Reclamation  Corporation  should  ensure  that  Diesel-fueled  equipment  at  the 
landfill  receives  regular  preventive  maintenance,  in  accordance  with  the  engine 
manufacturers'  recommendations.     This  maintenance  should  include  daily  visual 
checks  for  excessive  smoke  by  the  operations  or  maintenance  staff.   Equipment  that  is 
observed  to  have  excessive  opacity,  in  excess  of  20%,  shall  be  removed  from  service 
at  the  end  of  the  next  work  shift,  and  adjusted  and/or  repaired  within  three  working 
days  of  the  observation.   A  record  of  all  visual  and  instrument  checks  for  excessive 
smoke,  as  well  as  related  repairs,  shall  be  maintained  by  Mine  Reclamation 
Corporation  along  with  the  routine  maintenance  logs  for  each  item  of  equipment. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  AQ-12:  Diesel  Fuel  for  Landfill  Equipment.   All  Diesel-fueled 
equipment  at  the  landfill  shall  be  fueled  with  Diesel  fuel  which  meets  the 
requirements  of  the  California  Air  Resources  Board  for  on-highway  motor  vehicle 
Diesel  fuel.   Mine  Reclamation  Corporation  shall  maintain  a  record  of  all  Diesel  fuel 
purchases,  including  a  statement  by  the  supplier  that  the  fuel  complies  with  this 
requirement. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  AQ-13:  On-High  way  Engines  for  Landfill  Equipment.   Prior 
to  purchasing  any  Diesel-fueled  equipment  for  operation  at  the  landfill,  Mine 
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Reclamation  Corporation  shall  evaluate  the  feasibility  of  purchasing  the  equipment 
with  engines  that  are  certified  by  the  EPA  and  California  Air  Resources  Board  for  use 
in  on-high  way  trucks.   If  such  engines  are  available,  Mine  Reclamation  Corporation 
shall  purchase  the  equipment  with  equivalent  on-high  way  engines,  unless  (1)  there  is 
no  suitable  engine  available;  or  (2)  the  mounting  and  installation  requirements,  or 
duty  cycle  limitations,  make  it  infeasible  to  use  available  on-highway  engines  in  that 
equipment. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  AQ-14:  Low-NOx  Engine  Design  for  Landfill  Equipment. 

For  any  Diesel-fueled  landfill  equipment  for  which  there  are  no  suitable  on-highway 
equivalent  engines,  Mine  Reclamation  Corporation  shall  purchase  the  equipment  with 
engines  that  are  equipped  with  turbochargers  and  intercoolers  (or  aftercoolers).   In 
addition,  Mine  Reclamation  Corporation  shall  maintain  these  engines  with  the  fuel 
injection  timing  retarded  to  a  level  recommended  by  the  engine  manufacturer  for 
reduced  NOx  emissions,  but  which  will  not  result  in  excessive  visible  smoke 
emissions. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  AQ-15:  Construction  Equipment  Emission  Standards.   Mine 
Reclamation  Corporation  shall  ensure  that  all  landfill  equipment  which  it  purchases 
complies  with  all  applicable  federal  and  state  emission  control  standards. 

Implemented  by:  California  Air  Resources  Board 

U.S.  Environmental  Protection  Agency 

Mitigation  Measure  AQ-16:  Electrification  of  Landfill  Equipment.   Wherever 
available  and  feasible,  Mine  Reclamation  Corporation  shall  purchase  and  operate 
electric  versions  of  landfill  equipment,  including  the  following,  in  lieu  of  Diesel  (or 
other)  fueled  versions  at  the  landfill  site: 

-     crushers  used  for  cover  and  liner  material  preparation. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  AQ-17:  Control  of  Flare  Emissions.   When  the  landfill  gas 
generation  rate  exceeds  five  million  cubic  feet  per  day,  Mine  Reclamation 
Corporation  shall  conduct  an  analysis  of  the  technical  and  economic  feasibility  of 


4-52 


recovering  energy  from  the  flared  landfill  gas.   If  the  analysis  indicates  that  energy 
recovery  is  feasible,  Mine  Reclamation  Corporation  shall  take  the  steps  necessary  to 
design,  permit,  and  construct  the  energy  recovery  facilities  before  the  landfill  gas 
generation  rate  exceeds  10  million  cubic  feet  per  day. 

If  the  analysis  indicates  that  energy  recovery  is  not  feasible  and  the  landfill  gas 
generation  rate  exceeds  eight  million  cubic  feet,  Mine  Reclamation  Corporation  shall 
take  the  steps  necessary  to  retrofit  the  flares  with  an  oxidation  catalyst  system  capable 
of  achieving  at  least  a  90%  reduction  in  carbon  monoxide  emissions  and  a  50% 
reduction  in  non-methane  hydrocarbon  emissions.   The  oxidation  catalyst  system  shall 
be  installed  and  operating  before  the  landfill  gas  generation  rate  exceeds  10  million 
cubic  feet  per  day. 

In  the  event  that  an  oxidation  catalyst  system  is  not  commercially  available  at  that 
time,  Mine  Reclamation  Corporation  shall  submit  revised  applications  to  the  air 
pollution  control  agencies  reflecting  the  higher  carbon  monoxide  and  non-methane 
hydrocarbon  emission  rates  from  the  flares. 

If  an  energy  recovery  facility  is  not  constructed  and  the  landfill  gas  generation  rate 
exceeds  45  million  cubic  feet  per  day,  Mine  Reclamation  Corporation  shall  take  the 
steps  necessary  to  retrofit  a  urea  injection  system  (or  equivalent  system)  capable  of 
achieving  at  least  a  30%  reduction  in  oxides  of  nitrogen  emissions.   The  urea 
injection  system  shall  be  installed  and  operating  before  the  landfill  gas  generation  rate 
exceeds  50  million  cubic  feet  per  day. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       Riverside  County  Planning  Department 

South  Coast  AQMD 
U.S.  Environmental  Protection  Agency 

Mitigation  Measure  AQ-18:  Temporary  Road  Surfaces.   Mine  Reclamation 
Corporation  shall  apply  water  and  chemical  dust  suppressants  as  a  dust  suppressant  to 
all  temporary  unpaved  roads  and  staging  areas  which  are  used  during  normal 
operations  for  a  period  of  less  than  30  days  and  maintain  nominal  surface  moisture 
contents  sufficient  to  minimize  fugitive  dust. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       South  Coast  AQMD 

Riverside  County  Planning  Department 

Mitigation  Measure  AQ-19:  Transitional  Road  Surfaces,  Permanent  Unpaved 
Haul  Roads,  Intermodal  Yards,  Truck  Marshaling  Yards.   For  all  transitional 
unpaved  road  surfaces,  which  are  used  during  normal  operations  for  a  period  of  more 
than  thirty  days  but  which  are  periodically  reconstructed  or  relocated,  Mine 
Reclamation  Corporation  shall  apply  chemical  dust  suppressants  on  a  base  of 
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compacted  crushed  rock  to  minimize  fugitive  dust  emissions.   The  chemical  dust 
suppressant  shall  be  selected  based  on  a  field  evaluation  of  candidate  suppressants. 

For  the  permanent  unpaved  haul  road,  intermodal  yards,  and  truck  marshaling  yards, 
Mine  Reclamation  Corporation  shall  apply  chemical  dust  suppressants  on  a  base  of 
compacted  crushed  rock  to  minimize  fugitive  dust  emissions.   The  chemical  dust 
suppressant  shall  be  selected  based  on  a  field  evaluation  of  candidate  suppressants. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       South  Coast  AQMD 

Riverside  County  Planning  Department 

Mitigation  Measure  AQ-20:  Permanent  Road  Surfaces.   With  the  exception  of  the 
unpaved  haul  road,  intermodal  and  truck  marshaling  yards,  Mine  Reclamation 
Corporation  shall  pave  all  onsite  roads  which  will  be  fixed  in  their  locations  for  five 
years  or  longer.    These  roads  shall  be  periodically  cleaned  with  vacuum  sweepers 
and/or  water  flushed  to  minimize  the  buildup  of  loose  surface  material. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       South  Coast  AQMD 

Riverside  County  Planning  Department 

Mitigation  Measure  AQ-21:  Tailing  and  Overburden  Excavation.   Mine 
Reclamation  Corporation  shall  pre-water  tailing  and  overburden  piles  prior  to 
excavation. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       South  Coast  AIR  AQMD 

Riverside  County  Planning  Department 

Mitigation  Measure  AQ-22:  Miscellaneous  Fugitive  Dust  Sources.   Mine 
Reclamation  Corporation  shall  apply  water  as  a  dust  suppressant  prior  to  clearing 
material  from  pit  benches,  prior  to  excavating  leachate/condensate  and  landfill  gas 
pipe  ditches,  during  reconstruction  of  transitional  roads,  and  during  any  other 
operations  which  could  result  in  visible  fugitive  dust  emissions  which  can  be  seen 
from  locations  outside  the  project  boundary. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       South  Coast  AQMD 

Riverside  County  Planning  Department 

Mitigation  Measure  AQ-23:  Wind  Erosion.   To  minimize  wind  erosion,  Mine 
Reclamation  Corporation  shall  compact  and  apply  a  chemical  dust  suppressant  to,  or 
cover  with  a  fabric  cover,  any  inactive  area  disturbed  by  excavation  or  road 
construction  activities  during  normal  landfill  operations  sufficient  to  eliminate  visible 
dust  emissions. 
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Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       South  Coast  AQMD 

Riverside  County  Planning  Department 

Mitigation  Measure  AQ-24:  Offsite  Paved  Roads.   All  haul  trucks  shall  pass 
through  an  onsite  wheel-washing  station  prior  to  leaving  the  site  to  minimize  loose 
material  tracked  onto  offsite  paved  roads.   In  addition,  all  trucks  using  offsite  paved 
roads  shall  have  covered  loads  or  maintain  a  2-foot  freeboard  height  to  minimize 
material  spillage  onto  the  roadway  surface. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       South  Coast  AQMD 

Riverside  County  Planning  Department 

Mitigation  Measure  AQ-25:  Material  Processing  Plants.   Mine  Reclamation 
Corporation  shall  equip  the  material  processing  plants  with  water  sprays  and/or 
enclosed  transfer  points  vented  to  dust  collectors  to  minimize  fugitive  particulate 
emissions. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       South  Coast  AQMD 

Riverside  County  Planning  Department 

Mitigation  Measure  AQ-26:  Air  Quality  Monitoring  System.   Mine  Reclamation 
Corporation  shall  install  and  operate  a  fine  particulate  and  gaseous  pollutant  ambient 
monitoring  system  at  a  location  chosen  in  consultation  with  the  National  Park  Service 
and  the  South  Coast  AQMD.   In  addition,  Mine  Reclamation  Corporation  shall  retain 
a  qualified  air  quality  specialist  approved  by  the  Riverside  County  Planning 
Department  and  the  National  Park  Service  to  supervise  all  aspects  of  the  air  quality 
monitoring  and  reporting  program. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:       South  Coast  AQMD 

Riverside  County  Planning  Department 

National  Park  Service 

4.6.4       Measures  Not  Currently  Feasible 

Listed  below  are  measures  not  considered  to  be  feasible  at  the  present  time,  for  the 
reasons  discussed  in  the  preceding  sections. 

-  Use  of  catalytic  trap  oxidizers  on  new  or  existing  Diesel  locomotives 

-  Use  of  selective  catalytic  reductions  systems  on  new  or  existing  Diesel 
locomotives 

-  Use  of  alternative  fuels  such  as  methanol,  LPG,  or  compressed  natural  gas 
in  Diesel  locomotives 
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-  Use  of  catalytic  trap  oxidizers  on  new  Diesel  fueled  landfill  equipment 

-  Use  of  alternative  fuels  such  as  methanol,  LPG,  or  compressed  natural  gas 
in  new  Diesel-fueled  landfill  equipment 

-  Use  of  electric  versions  of  container  handling  cranes 

-  Use  of  electric  conveyors  to  transport  liner  and  cover  material 

However,  should  any  of  these  technologies  be  required  by  applicable  federal,  state  or 
local  regulations,  Mine  Reclamation  Corporation  should  take  steps  to  comply  with 
these  regulations  as  expeditiously  as  possible.   In  the  previous  Environmental  Impact 
Report  for  the  Eagle  Mountain  Landfill  and  Recycling  Center,  the  use  of  electric 
container  handling  cranes  and  liner/cover  material  conveyor  belts  were  included  as 
mitigation  measures.   Since  the  development  of  that  document,  it  has  been  learned 
through  discussions  with  equipment  suppliers  that  electric  container  handling  cranes 
are  not  currently  available  for  the  type  and  size  needed  for  the  Proposed  Project. 
Consequently,  this  mitigation  measure  is  no  longer  considered  feasible.   In  addition, 
after  further  study  of  the  necessary  requirements  for  electric  conveyors  to  transport 
liner/cover  material,  it  has  been  determined  that  due  to  the  physical  size  of  this 
material,  electric  conveyors  would  not  be  a  feasible  mitigation  measure. 


4.7  Project  Impacts  (With  Mitigation) 

4.7.1  Total  Project  Emissions 

The  general  discussion  of  emissions  sources  for  the  Proposed  Project  with  mitigation 
is  identical  to  the  sources  described  for  the  Proposed  Project  without  mitigation  in 
Section  4-4.   Table  4-7  summarizes  the  emissions  for  the  Proposed  Project  with 
mitigation  with  detailed  emission  calculations  included  in  Attachment  A. 

4.7.2  Effects  of  Mitigation 

Table  4-8  shows  the  effect  of  the  recommended  mitigation  measures  for  the  Proposed 
Project. 

The  data  show  that  the  recommended  mitigation  measures  have  the  greatest  benefits 
for  reducing  emissions  of  oxides  of  nitrogen  and  sulfur  dioxide.   The  oxides  of 
nitrogen  reductions  are  due  to  the  use  of  low-NOx-emitting  engines  in  locomotives 
and  on-site  landfill  equipment.   The  locomotive  emissions  are  assumed  to  comply  with 
the  year  2010  SCAB  fleet  average  contained  in  the  1994  California  SIP.   The  NOx 
reductions  associated  with  the  use  of  an  urea  injection  system  on  the  flare  at 
maximum  flare  gas  production  levels  are  not  shown  as  a  credit  in  these  tables,  since 
they  have  been  incorporated  into  the  project  design  and  are  reflected  in  all  estimates 
of  project  emissions.   This  is  because  it  is  anticipated  that  this  level  of  control  may  be 
required  by  regulation  at  a  future  date. 
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Table  4-8 

Eagle  Mountain  Landfill  and  Recycling  Center 

Proposed  Project 

Effect  of  Mitigation  on  Emissions 

(tons/yr) 

Activity 

NOx 

CO 

PM10 

voc 

SOx 

Without  Mitigation 

Trains1 

2186 

321 

49 

103 

166 

Transfer  Trucks1 

181 

83 

24 

18 

5 

Townsite 

18 

187 

2 

15 

1 

Onsite  Vehicle  Exhaust 

551 

95 

32 

29 

17 

Onsite  Fugitive  Dust 

102 

Landfill  Gas  Flare  Emissions 

231 

165 

147 

67 

85 

Fugitive  Landfill  Gas 

57 

Emergency  Generators 

0 

1 

0 

0 

0 

Maintenance  Paint  Shop 

0 

2 

Locomotive  Sand  Silo 

0 

Leachate/CondensateTanks 

0 

Fuel  Storage  and  Dispensing 

0 

Total  Emissions 

3167 

852 

355 

292 

276 

With  Mitigation 

Trains1 

635 

223 

39 

64 

30 

Transfer  Trucks1 

173 

82 

23 

17 

5 

Townsite 

18 

187 

2 

15 

1 

Onsite  Vehicle  Exhaust 

226 

139 

19 

29 

17 

Onsite  Fugitive  Dust 

102 

Landfill  Gas  Flares 

231 

165 

147 

67 

85 

Fugitive  Landfill  Gas 

57 

Emergency  Generators 

0 

1 

0 

0 

0 

Maintenance  Paint  Shop 

0 

2 

Locomotive  Sand  Silo 

0 

Leachate/Condensate  Tanks 

0 

Fuel  Storage  and  Dispensing 

0 

Total  Emissions 

1282 

797 

332 

252 

139 

Reduction  Due  to  Mitigation 

Emissions  (tons) 

1885 

55 

23 

40 

137 

Percent  Reduction 

60% 

6% 

6% 

14% 

50% 

Footnote:  '  Train  and  truck  emissions  include  both  onsite  and  offsite  emissions. 
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The  sulfur  dioxide  reductions  are  due  to  the  use  of  ultra-low-sulfur  fuel  in  the 
locomotives  operated  by  Southern  Pacific.   The  Mine  Reclamation  Company  will  be 
responsible  for  any  cost  differential  between  the  cost  of  normal  locomotive  fuel  and 
the  CARB  Diesel  fuel.   The  project  design  reflects  the  use  of  low-sulfur  fuel  for  the 
onsite  mobile  equipment,  since  this  fuel  is  required  by  CARB  regulations.   The  use  of 
this  fuel  results  in  associated  reductions  in  particulate  matter  emissions  as  well. 

In  addition,  the  project  design  reflects  substantial  reductions  (as  discussed  in 
Attachment  A,  up  to  95%)  in  particulate  emissions  due  to  a  variety  of  dust 
suppression  techniques,  since  it  is  likely  that  these  measures  would  be  required  in 
order  to  comply  with  South  Coast  AQMD  and  federal  regulatory  requirements. 
Consequently,  all  estimates  of  project  emissions  (with  and  without  mitigation)  reflect 
these  reductions. 

Reductions  in  carbon  monoxide  and  volatile  organic  compounds  (hydrocarbons)  are 
expected  beyond  those  already  included  in  the  project  design  to  ensure  that  flare  gas 
emissions  of  those  pollutants  do  not  exceed  applicable  regulatory  trigger  levels  (i.e., 
use  of  oxidation  catalyst).     These  reductions  are  mainly  due  to  the  use  of  engines 
with  low  CO  and  VOC  emissions  in  locomotives  and  onsite  mobile  equipment. 

4.7.3  Ambient  Impacts  Near  Landfill  Site 

Table  4-9  shows  a  re-analysis  of  the  Proposed  Project's  air  quality  impacts  which 
reflect  the  mitigation  measures.   The  data  indicate  that  the  Proposed  Project  with 
mitigation  is  not  expected  to  result  in  a  violation  of  the  state  or  national  standards  for 
N02,  S02  or  CO,  even  in  combination  with  background  ambient  levels  measured  at 
the  Project  Site.   For  PM10,  Project  impacts  alone  are  not  expected  to  exceed  the  state 
or  national  standards.   However,  the  state  and  national  24-hour  average  PM10 
standards  are  exceeded  in  the  absence  of  the  Project.   The  Project's  impacts 
exacerbate  violations  of  the  PM10  standard. 

As  discussed  previously,  this  air  quality  impact  analysis  reflects  a  high  degree  of 
conservatism,  including: 

1.  Landfill  gas  generation  rates  are  the  maximum  forecast,  66.25  million  cubic 
feet  per  day.   This  forecast  was  based  on  gas  generation  rates  in  the  South 
Coast  Air  Basin.   As  discussed  elsewhere  in  this  report,  gas  generation  rates 
at  the  Landfill  Site  are  expected  to  be  much  lower.   Furthermore,  this 
maximum  landfill  gas  generation  rate  is  not  expected  to  be  reached  for  at 
least  30  years  after  the  project  begins  operation,  if  it  is  reached  at  all. 

2.  The  combustion  emissions  for  the  flare  system  assumes  that  100%  of  the 
landfill  gas  generated  will  be  piped  to  the  flares  for  incineration  while  it  is 
likely  that  a  small  fraction  of  this  gas  (i.e.,  5  to  10  percent)  may  actually 
escape  the  system  as  fugitive  emissions. 
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Table  4-9 

Eagli 

e  Mountain  Landfill  and  Recycling  Center 
Proposed  Project  With  Mitigation 
Ambient  Air  Quality  Impacts 

EPA 

Modeled 

Ambient 

Pollutant/ 

Class  II 

Ambient 

Background 

Combined 

Averaging 

California 

National 

Increments 

Impact 

Levels1 

Levels 

Time 

Standards 

Standards 

0*g/m3) 

Oig/m3) 

(Mg/m3) 

(Atg/m3) 

N02 

1-hour 

470 

- 

- 

266 

75 

441 

Annual 

- 

100 

25 

14 

6 

24 

so2 

1-hour 

655 

- 

- 

35 

213 

248 

3-hour 

- 

1300 

512 

34 

- 

- 

24-hour 

105 

365 

91 

11 

34 

45 

Annual 

- 

80 

20 

1 

11 

12 

CO 

1-hour 

23,000 

40,000 

- 

1,761 

10,354 

12,115 

8-hour 

10,000 

10,000 

- 

655 

4,304 

4,959 

PM10 

24-hour 

50 

150 

30 

352 

210 

245 

Annual 

30 

50 

17 

5 

22 

27 

Footnote: 

1  For  N02,  CO,  and  PM10,  maximum  levels  monitored  at  the  Project  Site.   Because  ambient  S02 

levels  were  not  measured  at  the  Project  Site,  background  S02  levels  are  the  maximum  monitored 

within  the  SEDAB. 

The  maximum  allowable  Class  II  PM10  increment  may  be  exceeded  during  one  24-hour  period 

at  any  one  location.    For  the  mitigated  project,  the  Class  II  increment  was  not  exceeded  more 

than  once  at  any  location. 


Only  currently  available  emission  control  technologies  have  been  assumed, 
although  recent  history  has  shown  that  dramatic  improvements  will  likely  be 
made  between  the  start  of  the  project  and  the  date  worst  case  impacts  could 
occur. 


The  results  of  this  analysis  are  presented  for  one-hour  averaging  periods  only,  since 
these  impacts  would  occur  for  only  short  periods  of  time  during  the  day.   The  data 
indicate  that  there  would  be  only  a  minor  impact  for  carbon  monoxide  during  train 
crossings.   The  nitrogen  dioxide  impact  reflects  the  short-term  concentration  which 
could  be  reached  near  the  intersection,  assuming  worst-case  weather  conditions.     As 
with  previous  analyses,  these  levels  are  likely  to  overestimate  actual  concentrations. 
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4.7.4  Impacts  at  a  Typical  Rail  Crossing 

Using  the  same  data  presented  elsewhere  in  the  report  regarding  traffic  impacts,  a 
modeling  analysis  was  performed  to  evaluate  the  worst  case  potential  air  quality 
impacts  at  a  rail  crossing  for  the  Proposed  Project  with  mitigation.   The  results  are 
presented  in  Table  4-10. 


Table  4-10 

Eagle  Mountain  Landfill  and  Recycling  Center 

Proposed  Project  With  Mitigation 

Air  Quality  Impacts  at  Rail  Crossings 

Pollutant/ 
Averaging  Time 

Strictest 

California 

Standard 

(ug/m3) 

Strictest  National 
Standard 
(ug/m3) 

Maximum  Impact 
(ug/m3) 

Percent  of 

Standard 

(%) 

CO  (1-hour) 

23,000 

40,000 

332 

1.4 

N02  (1-hour) 

470 

— 

37 

7.9 

4.7.5  Impacts  on  Joshua  Tree  National  Park 

The  impacts  of  the  Proposed  Project  with  mitigation  on  the  Joshua  Tree  National  Park 
are  discussed  in  detail  in  Part  6.   The  proposed  project,  including  the  gas  flares, 
would  not  create  a  noticeable  change  or  impact  in  regional  visibility  or  haze  to  the 
casual  observer  from  locations  at  the  closest  boundaries  of  JTNP  to  the  Project  Site. 
This  is  based  upon  the  results  of  the  visibility  modeling  which  indicate  no  readings 
above  the  threshold  of  AE  of  4.0  or  a  contrast  value  of  0.10  for  the  mitigated  project. 
The  proposed  project  at  full  operation  with  mitigation  would  create  a  stight 
discoloration  in  regional  visibility  for  the  most  sensitive  observer  less  than  0.5%  of 
the  time  within  four  miles  of  the  Project  Site.   This  impact  is  considered  insignificant 
because:  1)  the  sensitive  observer  would  need  to  be  in  an  area  of  the  Park  where  there 
are  no  existing  trails  or  campsites;  2)  the  observer  would  have  to  be  at  this  location 
for  some  part  of  the  39  hours  per  year  (0.45%)  that  this  condition  might  occur;  and 
3)  the  maximum  contrast  in  visibility  during  these  39  hours  would  be  less  than  10%. 
Also,  acid  deposition  impacts,  as  well  as  impacts  on  vegetation,  are  not  significant. 
Finally,  the  Proposed  Project  with  mitigation  will  not  exceed  the  EPA  Class  I  area 
increments. 
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4.7.6  Cumulative  Impacts  at  the  Project  Site 

A  detailed  analysis  of  the  cumulative  impacts  at  the  Project  Site  for  the  Proposed 
Project  with  mitigation  is  included  as  Part  8. 


4.8  Assessment  of  Significance 

4.8.1  Significance  Comparison  Tables 

Ozone.   Table  4-11  compares  the  impacts  of  the  Proposed  Project  with  various 
significance  criteria  for  ozone.   In  this  table,  VOC  and  NOx  emissions  are  used  to 
evaluate  the  significance  of  ozone  impacts;  there  are  no  approved  techniques  available 
which  can  be  used  to  estimate  the  change  in  ambient  ozone  concentrations  due  to  any 
of  the  alternatives. 

As  shown  in  Table  4-11,  many  of  the  emission  and  concentration  based  significance 
thresholds  are  exceeded  by  the  Proposed  Project  with  and  without  mitigation.   As 
such,  the  Proposed  Project  would  be  expected  to  have  a  significant  impact  on  ozone, 
due  to  increases  in  hydrocarbon  and  NOx  emissions. 

Nitrogen  Dioxide.   Table  4-12  compares  the  impacts  of  the  Proposed  Project  with 
various  significance  criteria  for  nitrogen  dioxide.   As  shown  in  Table  4-12,  compared 
to  a  baseline  of  zero  emissions/concentrations,  the  Proposed  Project  is  shown  to 
exceed  many  of  the  emission/concentration  based  significance  thresholds.   As  such, 
the  Proposed  Project  would  be  expected  to  have  a  significant  impact  on  nitrogen 
dioxide. 

Carbon  Monoxide.   The  impact  of  the  Proposed  Project  on  carbon  monoxide  is 
shown  in  Table  4-13.   The  data  show  that,  compared  with  a  baseline  of  zero 
emissions/concentrations,  the  Proposed  Project  would  exceed  many  of  the 
emission/concentration  based  significance  thresholds  and  would  be  expected  to  have  a 
significant  impact  on  carbon  monoxide. 

Sulfur  Dioxide.   Table  4-14  shows  the  impacts  of  the  Proposed  Action  on  sulfur 
dioxide.   The  data  show  that,  compared  with  a  baseline  of  zero  emissions/ 
concentrations,  the  Proposed  Project  would  exceed  many  of  the 
emission/concentration  based  significance  thresholds  and  would  be  expected  to  have  a 
significant  impact  on  sulfur  dioxide. 

Particulate  Sulfates  -  Since  particulate  sulfates  are  formed  in  the  atmosphere  from 
emissions  of  sulfur  dioxide,  conclusions  regarding  the  significance  of  sulfur  dioxide 
impacts  would  be  applicable  to  sulfates  as  well. 

Fine  Particulates.   The  impacts  of  the  Proposed  Project  on  fine  particulates  are 
shown  in  Table  4-15.   Once  again,  the  data  show  that  the  Proposed  Project 
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Table  4-11 

Assessment  of  Significance  for  Hydrocarbons/Oxides  of  Nitrogen/Ozone 

Eagle  Mountain  Landfill  and  Recycling  Center 

Proposed  Project 

Measure  of  Significance 

Level 

HC 

Without 

Mitigation 

HCWith 
Mitigation 

NOx 

Without 

Mitigation 

NOx  With 
Mitigation 

Hydrocarbon/Oxides  of  Nitrogen  Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

25  tons/year 

292 

252 

3167 

1282 

AQMD  Major 
Modification 

25  tons/year 

292 

252 

3167 

1282 

AQMD  BACT 

0  lbs/day 

1599 

1384 

17355 

7027 

AQMD  Offsets 

4  tons/year 

292 

252 

3167 

1282 

AQMD  CEQA 

55  lbs/day 

1599 

1384 

17355 

7027 

AQMD  Major  PSD 

25  tons/year 

292 

252 

3167 

1282 

AQMD  Significant 
Increase  PSD 

25  tons/year 

292 

252 

3167 

1282 

EPA  Major  Source 

100  tons/year 

292 

252 

3167 

1282 

EPA  Major  Modification 

40  tons/year 
(VOC,  NOx) 

292 

252 

3167 

1282 

EPA  Major  Modification 

50  tons/year 
(NMOC) 

57 

57 

N/A 

N/A 

Ozone  Concentration-Based  Measures  -  Industrial  Sources 

None 

N/A 

N/A 

N/A 

N/A 

N/A 

Ozone  Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy 

0.54  pphm 

N/A 

N/A 

N/A 

N/A 

ARB  Reporting 

1  pphm 

N/A 

N/A 

N/A 

N/A 
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Table  4-12 

Assessment  of  Significance  for  Oxides  of  Nitrogen 

Eagle  Mountain  Landfill  and  Recycling  Center 

Proposed  Project 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

25  tons/year 

3167 

1282 

AQMD  Major  Modification 

25  tons/year 

3167 

1282 

AQMD  BACT 

0  lbs/day 

17355 

7027 

AQMD  Offsets 

4  tons/year 

3167 

1282 

AQMD  CEQA 

55  lbs/day 

17355 

7027 

AQMD  Major  PSD 

25  tons/year 

3167 

1282 

AQMD  Significant  Increase  PSD 

25  tons/year 

3167 

1282 

AQMD  RECLAIM 

4  tons/year 

3167 

1282 

EPA  Major  Source 

100  tons/year 

3167 

1282 

EPA  Major  Modification 

40  tons/year 

3167 

1282 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling  1-hr 

20  /ig/m3 

323 

266 

AQMD/EPA  Class  I  Annual 

2.5  /ig/m3 

2* 

1* 

AQMD/EPA  Class  II  Annual 

25  /tg/m3 

22 

14 

EPA  de  Minimis  Annual 

14  /tg/m3 

22 

14 

EPA  Significant  Annual 

1  /ig/m3 

22 

14 

Nitrogen  Dioxide  Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  1-Hr 

0.18  pphm 

17 

14 

ARB  Report  1-Hr 

1.0  pphm 

17 

14 

ARB  Report  Annual 

0.1  pphm 

1 

<1 

♦Maximum  level  for  Class  I  area  (Joshua  Tree  National  Park) 
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Table  4-13 

Assessment  of  Significance  for  Carbon  Monoxide 

Eagle  Mountain  Landfill  and  Recycling  Center 

Proposed  Project 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

100  tons/year 

852 

797 

AQMD  Major  Modification 

100  tons/year 

852 

797 

AQMD  BACT 

0  lbs/day 

4697 

4392 

AQMD  Offsets 

29  tons/year 

852 

797 

AQMD  CEQA 

550  lbs/day 

4697 

4392 

AQMD  Major  PSD 

25  tons/year 

852 

797 

AQMD  Significant  Increase  PSD 

25  tons/year 

852 

797 

EPA  Major  Source 

250  tons/year 

852 

797 

EPA  Major  Modification 

100  tons/year 

852 

797 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling 

1100 /ig/m3  1-Hr 
500  /xg/rn3  8-Hr 

1761 
655 

1761 
655 

EPA  de  Minimis  8-Hr 

575  /ig/m3 

655 

655 

EPA  Significant  8-Hr 

500  jtg/m3 

655 

655 

EPA  Significant  1-Hr 

2,000  /tg/m3 

1761 

1761 

Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  1-Hr 

0.02  ppm 

2 

2 

ARB  Report  1-Hr 

1  ppm 

2 

2 

ARB  Report  8-Hr 

0.1  ppm 

1 

1 
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Table  4-14 

Assessment  of  Significance  for  Sulfur  Dioxide 

Eagle  Mountain  Landfill  and  Recycling  Center 

Proposed  Project 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

100  tons/year 

276 

139 

AQMD  Major  Modification 

40  tons/year 

276 

139 

AQMD  BACT 

0  lbs/day 

1510 

758 

AQMD  Offsets 

4  tons/year 

276 

139 

AQMD  CEQA 

150  lbs/day 

1510 

758 

AQMD  Major  PSD 

25  tons/year 

276 

139 

AQMD  Significant  Increase  PSD 

25  tons/year 

276 

139 

AQMD  RECLAIM 

4  tons/year 

276 

139 

EPA  Major  Source 

100  tons/year 

276 

139 

EPA  Major  Modification 

40  tons/year 

276 

139 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling  24-hr 

1  /xg/m3 

12 

11 

AQMD/EPA  Class  I  Annual 

2  /ig/m3 

<1* 

<1* 

AQMD/EPA  Class  I  24-Hr 

5  /tg/m3 

<3* 

<3* 

AQMD/EPA  Class  I  3-Hr 

25  /tg/m3 

9* 

9* 

AQMD  Class  II  Annual 

20  /tg/m3 

2 

1 

AQMD  Class  E  24-Hr 

37  /xg/m3 

12 

11 

AQMD  Class  JJ  3-Hr 

512  /xg/m3 

36 

34 

EPA  de  Minimis  24-Hr 

13  /tg/m3 

12 

11 

EPA  Significant  Annual 

1  /ig/m3 

2 

1 

EPA  Significant  24-Hr 

5  ttg/m3 

12 

11 

EPA  Significant  3-Hr 

25  /tg/m3 

36 

34 

Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  1-Hr 

0.33  pphm  1-Hr 

1 

1 

ARB  Reporting  1-Hr 

1  pphm  1-Hr 

1 

1 

♦Maximum  level  for  Class  I  area  (Joshua  Tree  National  Park) 
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Table  4-15 

Assessment  of  Significance  for  Fine  Particulate  (PM10) 

Eagle  Mountain  Landfill  and  Recycling  Center 

Proposed  Project 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Directly  Emitted  PM10  Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

70  tons/year 

355 

332 

AQMD  Major  Modification 

15  tons/year 

355 

332 

AQMD  BACT 

0  lbs/day 

1945 

1816 

AQMD  Offsets 

4  tons/year 

355 

332 

AQMD  CEQA 

150  lbs/day 

1945 

1816 

AQMD  Major  PSD 

25  tons/year 

355 

332 

AQMD  Significant  Increase 
PSD 

15  tons/year 

355 

332 

EPA  Major  Source 

100  tons/year 

355 

332 

EPA  Major  Modification 

15  tons/year 

355 

332 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling 

1  /ig/m3 

- 

- 

AQMD  Class  I  Annual 

5  /ig/m3 

<1* 

<1* 

AQMD  Class  I  24-Hr 

10  /ig/m3 

7* 

7* 

AQMD  Class  II  AGM 

19  /ig/m3 

6 

5 

AQMD  Class  II  24-Hr 

91  /ig/m3 

38 

35 

EPA  Class  I  Annual 

4  /tg/m3 

1* 

1* 

EPA  Class  I  24-Hr 

8  /ig/m3 

7* 

7* 

EPA  Class  II  Annual 

17  /ig/m3 

6 

5 

EPA  Class  H  24-Hr 

30  /ig/m3 

38 

35 

EPA  de  Minimis  24-Hr 

10  /ig/m3 

38 

35 

EPA  Significant  Annual 

1  Mg/m3 

6 

5 

EPA  Significant  24-Hr 

5  /ig/m3 

38 

34 

Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  24-Hr 

1.2  /tg/m3 

38 

35 

ARB  Reporting  24-Hr 

1  /tg/m3 

38 

35 

ARB  Reporting  Annual 

0.1  /ig/m3 

6 

5 

*Maximum  level  for  Class  I  area  (Joshua  Tree  National  Park) 
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results  in  significant  impacts  for  this  pollutant  when  compared  to  a  zero  baseline  due 
to  exceedances  of  many  of  the  emission/concentration  based  significance  thresholds. 

4.8.2  Regional  Visibility 

The  proposed  project,  including  the  gas  flares,  would  not  create  a  noticeable  change 
or  impact  in  regional  visibility  or  haze  to  the  casual  observer  from  locations  at  the 
closest  boundaries  of  JTNP  to  the  Project  Site.   This  is  based  upon  the  results  of  the 
visibility  modeling  which  indicate  no  readings  above  the  threshold  of  AE  of  4.0  or  a 
contrast  of  0. 10  for  the  mitigated  project.   The  proposed  project  at  full  operation  with 
mitigation  would  create  a  slight  discoloration  in  regional  visibility  for  the  most 
sensitive  observer  less  than  0.5%  of  the  time  within  four  miles  of  the  Project  Site. 
This  impact  is  considered  insignificant  because:  1)  the  sensitive  observer  would  need 
to  be  in  an  area  of  the  Park  where  there  are  no  existing  trails  or  campsites;  2)  the 
observer  would  have  to  be  at  this  location  for  some  part  of  the  39  hours  per  year 
(0.45%)  that  this  condition  might  occur;  and  3)  the  maximum  contrast  in  visibility 
during  these  39  hours  would  be  less  than  10%. 

4.8.3  Acid  Deposition 

Acid  deposition  in  California  results  from  pollutants  formed  from  oxides  of  nitrogen 
and  sulftir  oxides  emissions.    A  detailed  analysis  of  the  acid  deposition  impacts  of  the 
Proposed  Project  is  included  in  Part  6,  the  Joshua  Tree  National  Park  analysis.   Based 
on  this  analysis,  the  Proposed  Project  would  not  have  a  significant  impact  on  acid 
deposition. 

4.8.4  Toxic  Air  Pollutants 

The  screening-level  risk  assessment  included  as  Attachment  C  indicates  that  the  risk 
from  toxic  air  contaminants  associated  with  the  Proposed  Project  is  greater  than  the  a 
one  in  a  million  level  which  is  typically  assumed  to  represent  a  significant  toxic 
impact.   Although  the  analyses  presented  in  this  report  assume  that  landfill  gas 
generation  rates  would  be  the  same  for  both  in-basin  and  desert  sites,  the  drier  climate 
-and  lower  moisture  content  in  the  waste  would  be  expected  to  result  in  lower 
generation  rates  for  the  Proposed  Project.   The  lower  gas  generation  rates  would 
result  in  less  flaring  and  fugitive  landfill  gas  emissions,  which  in  turn  would  mean 
lower  emissions  of  toxic  air  contaminants. 

4.8.5  Global  Warming 

"Greenhouse"  gases  which  could  contribute  to  the  global  warming  effect  are  generated 
by  the  operation  of  landfill  equipment;  the  flaring  of  landfill  gases;  and  the 
transportation  of  waste  material.   The  Proposed  Project  would  result  in  the  generation 
of  gases  which  could  contribute  to  global  warming.   However,  the  state  of  knowledge 
regarding  global  warming  is  not  adequate  to  allow  an  assessment  of  the  significance 
of  the  impacts  of  any  individual  project  at  the  present  time. 
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4.8.6  Overall  Assessment  of  Significance 

Based  on  the  analyses  contained  in  the  preceding  sections,  the  Proposed  Project  would 
be  expected  to  have  a  significant  effect  on  air  quality.   However,  as  discussed  in 
Part  7,  the  Proposed  Project  could  result  in  lower  emission  levels  in  the  South  Coast 
Air  Basin  for  all  pollutants,  at  the  expense  of  increased  impacts  in  desert  areas.   The 
improvements  in  the  South  Coast  Air  Basin  would  pass  through  to  the  desert  areas 
over  the  San  Gorgonio  Pass;  however,  these  benefits  would  not  be  sufficient  to 
outweigh  the  direct  adverse  impacts  in  the  desert. 
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Part  5 
ALTERNATIVES 

5.1  Reduced  Volume  Alternative 

5.1.1  Introduction 

Emissions  for  the  Reduced  Volume  Alternative  will  be  associated  with  the  same 
activities  as  the  Proposed  Project,  although  to  a  lesser  extent.   As  with  the  Proposed 
Project,  activities  for  the  Reduced  Volume  Alternative  will  occur  both  offsite,  such  as 
rail  and  truck  hauling  of  waste  to  the  project,  and  on-site,  including  all  of  the 
operations  of  the  landfill  equipment.   They  will  involve  both  stationary  sources,  such 
as  the  landfill  gas  flares,  and  mobile  equipment,  such  as  the  hostling  vehicles  used  for 
hauling  waste.   For  the  Reduced  Volume  Alternative  at  maximum  operating  levels, 
16,000  tons  per  day  of  waste  will  be  transported  to  the  landfill,  with  14,000  tons/day 
hauled  by  rail  and  2,000  tons/day  hauled  by  truck.   Because  the  amount  of  waste 
hauled  by  truck  is  identical  to  the  level  assumed  for  the  Proposed  Project,  the 
emissions  for  truck  waste  hauling  will  be  identical  between  the  Proposed  Project  and 
the  Reduced  Volume  Alternative.   Rail  hauling  for  this  project  alternative  is 
approximately  78%  of  the  level  assumed  for  the  Proposed  Project  (i.e.,  14,000  versus 
18,000  tons/day).   Consequently,  for  this  alternative,  rail  emissions  will  be 
approximately  22%  lower  than  for  the  Proposed  Project.   The  following  sections 
discuss  these  conclusions  in  more  detail. 

Although  Material  Recovery  Facilities  (MRFs)  and  Transfer  Stations  (TSs)  are  not 
part  of  the  Proposed  Project,  they  are  discussed  in  Attachment  A  (Section  A-l),  to 
provide  context  for  the  general  waste  management  process.    Emissions  generated  at 
the  MRFs/TSs  are  also  included  in  Attachment  A. 


5.1.2  Emissions  -  Initial  Construction 

The  emissions  associated  with  construction  of  the  Reduced  Volume  Alternative  will  be 
the  same  as  those  described  in  Part  4  for  the  Proposed  Project. 

5.1.3  Emissions  -  Operation 

5.1.3.1  Solid  Waste  Transport 

Under  the  Reduced  Volume  Alternative,  solid  waste  will  be  transported  to  landfill  by 
the  same  two  modes  as  the  Proposed  Project  (i.e.,  trains  and  trucks).   The 
configurations  of  trains  and  trucks  will  be  the  same  under  the  Reduced  Volume 
Alternative  as  described  above  for  the  Proposed  Project.   The  train  deliveries  will  be 
reduced  from  18,000  tons/day  to  14,000  tons/day,  but  the  truck  deliveries  would 
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remain  unchanged  at  2,000  tons/day.  Locomotive  fuel  consumption  is  directly 
proportional  to  the  trash  hauled.   Thus,  all  locomotive  fuel  use  in  this  alternative 
would  be  only  14/18  =  78%  of  the  fuel  used  for  the  Proposed  Project.    Similarly, 
because  rail  emissions  scale  directly  as  fuel  use,  the  rail  emissions  in  the  Reduced 
Volume  Alternative  will  be  78%  of  those  in  the  Proposed  Project.   The  truck 
emissions  will  be  unchanged  from  those  for  the  Proposed  Project,  as  shown  in  Part  4. 
The  emissions  and  fuel  use  for  a  single  train  trip  in  the  Reduced  Volume  Alternative 
will  be  the  same  as  those  shown  for  the  Proposed  Project.   However,  for  a  rail 
haulage  of  14,000  tons/day,  only  4  trains  per  day  (instead  of  5-6  trains  per  day)  will 
be  required.  The  resulting  daily  and  annual  emissions  are  shown  in  5-1,  with  detailed 
emissions  calculations  included  in  Attachment  A. 


5.1.3.2  On-Site  Material  Handling  (except  Fugitive  Dust) 

The  onsite  mobile  emission  sources  such  as  crawler  tractors,  compactors,  hostling 
vehicles,  and  haul  trucks  will  be  the  same  for  the  Proposed  Project  but  to  a  lesser 
degree.    For  many  of  the  onsite  equipment,  compared  to  the  Proposed  Project, 
emissions  will  decrease  proportionally  to  the  decrease  in  the  amount  of  waste 
transported  to  the  landfill.   Table  5-1  summarizes  the  emissions  for  onsite  mobile 
equipment  for  the  Reduced  Volume  Alternative,  with  detailed  emissions  calculations 
included  in  Attachment  A. 

5.1.3.3  Landfill  Gas  Generation  and  Combustion 

Because  the  amount  of  landfill  gas  generated  depends  on  the  amount  of  waste  in  place 
at  the  landfill,  estimates  of  landfill  gas  generation  and  associated  emissions  levels  for 
the  Reduced  Volume  Alternative  are  a  fraction  (i.e.,  80%)  of  the  levels  for  the 
Proposed  Project  based  on  the  lower  waste  delivery  rate  for  this  project  alternative. 
This  is  because  gas  is  generated  in  the  landfill  over  a  period  of  approximately 
30  years.   If  the  amount  of  waste  deposited  per  day  is  reduced,  then  there  is  a 
proportionate  reduction  in  the  tonnage  of  waste  deposited  over  a  30  year  period  and, 
hence,  a  reduction  in  the  volume  of  waste  available  to  generate  landfill  gas. 
The  flare  emission  factors  and  gas  collection  system  capture  efficiency  are  the  same 
for  the  Reduced  Volume  Alternative  and  the  Proposed  Project.   In  addition,  as  with 
the  Proposed  Project,  to  account  for  both  the  maximum  emissions  from  the  flares  and 
maximum  fugitive  landfill  gas  emissions,  it  is  assumed  that  the  flares  incinerate  100% 
of  the  landfill  gas  generated  while  10%  of  the  landfill  gas  generated  is  assumed  to 
escape  the  landfill  as  fugitive  emissions.   These  assumptions  are  discussed  in  more 
detail  in  Part  4  with  detailed  emission  calculations  included  in  Attachment  A. 

5.1.3.4  Fugitive  Dust 

Fugitive  dust  emissions  for  the  Reduced  Volume  Alternative  involve  the  same  types  of 
activities  as  discussed  in  Part  4  for  the  Proposed  Project,  but  will  occur  to  a  lesser 
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degree.  A  summary  of  the  fugitive  dust  emissions  for  the  Reduced  Volume  Alternative  is 
shown  in  Table  5-1,  with  detailed  emissions  calculations  included  in  Attachment  A. 

5.1.3.5  Miscellaneous  Sources 

Estimates  of  emissions  for  miscellaneous  emission  sources  such  as  emergency  generators, 
fuel  storage  and  dispensing,  and  a  maintenance  paint  shop  are  the  same 


for  the  Reduced  Volume  Alternative  as  for  the  Proposed  Project.  These  estimates  are 
discussed  in  Part  4. 

5.1.3.6  Townsite 

The  estimate  of  emissions  for  the  development  of  the  Eagle  Mountain  Townsite  for  the 
Reduced  Volume  Alternative  will  be  the  same  as  discussed  in  Part  4  for  the  Proposed 
Project.  A  summary  of  these  emissions  is  shown  in  Table  5-1 

5.1.4  Project  Impacts  (Without  Mitigation) 

5.1.4.1  Total  Project  Emissions 

Total  emissions  for  all  sources  under  the  Reduced  Volume  Alternative  without  mitigation 
at  maximum  projected  operating  levels  are  shown  in  Table  5-1.  These  emission  levels 
include  controls  that  the  project  must  incorporate  in  order  to  comply  with  South  Coast  Air 
Quality  Management  District  and  U.S.  Environmental  Protection  Agency  emission 
standards. 

5.1.4.2  Ambient  Impacts  Near  Landfill  Site 

Using  the  same  methodology  as  for  the  Proposed  Project,  an  analysis  was  performed  of 
the  impacts  of  the  Reduced  Volume  Alternative  on  ambient  concentrations  of  pollutants. 
This  analysis  was  performed  for  the  area  surrounding  the  project  site. 

As  discussed  in  Part  4,  all  of  the  analyses  described  below  were  performed  with  a  high 
degree  of  conservatism,  with  the  result  that  the  concentrations  shown  are  much  higher 
than  the  levels  which  would  likely  be  experienced.  Table  5-2  presents  the  results  of  the  air 
quality  modeling  analysis. 
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The  data  indicate  that  the  Reduced  Volume  Alternative's  unmitigated  impacts  would 
represent  the  following  fractions  of  the  most  stringent  ambient  air  quality  standards 
for  each  pollutant: 


Carbon  Monoxide 
Nitrogen  Dioxide 
Sulfur  Dioxide 
Fine  Particulates  (PM10) 


7% 
56% 
10% 
62% 


These  levels  are  predictions  of  the  worst-case  project  impacts  at  any  location  outside 
of  the  project  boundary.   These  concentrations  are  projected,  in  the  absence  of 
mitigation  measures,  at  a  location  to  the  north,  northwest  and  west  of  the  community 
of  Eagle  Mountain. 


Table  5-2 

Eagle  Mountain  Landfill  and  Recycling  Center 

Reduced  Volume  Alternative  Without  Mitigation 

Ambient  Air  Quality  Impacts 

Pollutant/ 

Averaging 

Time 

California 
Standards 

National 
Standards 

EPA  Class 

n 

Increments 
0ig/m3) 

Modeled 
Ambient 
Impact1 
(/ig/m3) 

Ambient 

Background 

Levels2 

Oig/m3) 

Combined 
Levels 
0*g/m3) 

N02 

1-hour 

Annual 

470 

100 

25 

258 
18 

75 
6 

333 
24 

S02 

1-hour 

3-hour 

24-hour 

Annual 

655 
105 

1300 
365 
80 

512 
91 
20 

31 
29 
10 

2 

213 

34 
11 

244 

44 
13 

CO 

1-hour 
8-hour 

23,000 
10,000 

40,000 
10,000 

- 

1,559 
579 

10,354 
4,304 

11,913 
4,883 

PM10 
24-hour 
Annual 

50 

30 

150 
50 

30 

17 

313 
5 

210 

22 

241 

27 

F< 

Dotnote: 

Calculated  based  on  ambient  impacts  shown  in  Part  4  for  Proposed  Project  without  mitigation 
and  relative  onsite  emissions  between  Proposed  Project  without  mitigation  and  Reduced  Volume 
Alternative  without  mitigation. 

For  N02,  CO,  and  PMi0,  maximum  levels  monitored  at  the  Project  Site.    Because  ambient  S02 
levels  were  not  measured  at  the  Project  Site,  background  S02  levels  are  the  maximum 
monitored  within  the  SEDAB. 

The  maximum  allowable  Class  II  PM10  increment  may  be  exceeded  during  one  24-hour  period 
at  any  one  location.  For  the  mitigated  project,  the  Class  II  increment  was  not  exceeded  more 
than  once  at  any  location. 
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5.1.4.3  Impacts  at  a  Typical  Rail  Crossing 

Impacts  at  typical  rail  crossings  under  the  Reduced  Volume  Alternative  would  be 
identical  to  those  discussed  in  Part  4  for  the  Proposed  Project.   However,  the  number 
of  trains  per  day  would  be  approximately  22%  lower,  thus  reducing  the  frequency 
with  which  these  impacts  would  occur. 

5.1.4.4  Impacts  on  Joshua  Tree  National  Park 

A  separate  analysis  of  the  ambient  impacts  on  the  Joshua  Tree  National  Park  was  also 
performed;  a  detailed  discussion  of  the  analysis  is  included  in  Part  6. 

5.1.4.5  Cumulative  Impacts  at  the  Project  Site 

A  detailed  analysis  of  the  cumulative  impacts  at  the  Project  Site  for  the  Reduced 
Volume  Alternative  without  mitigation  is  included  in  Part  8. 

5.1.5  Consistency  with  Regulatory  Programs 

5.1.5.1  Consistency  with  Federal  Requirements 

Prevention  of  Significant  Deterioration.   The  determination  as  to  whether  the 
Reduced  Volume  Alternative  will  be  subject  to  Prevention  of  Significant  Deterioration 
(PSD)  review  is  based  on  its  emissions.   As  in  the  case  of  the  Proposed  Project,  the 
"source"  which  could  be  subject  to  review  includes  the  landfill  gas  flares,  material 
processing  plants,  maintenance  paint  shop,  and  emergency  generators.     Except  for  a 
minor  reduction  in  the  emissions  associated  with  the  on-site  material  processing 
plants,  the  summary  of  emissions  shown  in  Part  4  for  the  Proposed  Project  would  be 
applicable  to  the  Reduced  Volume  Alternative  as  well.   The  emission  control  options 
proposed  for  the  flares  for  the  Proposed  Project  would  also  be  applicable  to  the 
Reduced  Volume  Alternative,  and  would  result  in  that  Alternative's  emissions  being 
reduced  to  levels  which  would  not  require  PSD  review. 

New  Source  Performance  Standards  for  Non-Metallic  Mineral  Processing  Plants 
(40CFR,  Part  60,  Subpart  000)  -  As  in  the  case  of  the  Proposed  Project,  the 
material  processing  plants  under  the  Reduced  Volume  Alternative  would  be  subject  to, 
and  are  expected  to  comply  with,  this  applicable  federal  New  Source  Performance 
Standard. 

New  Source  Performance  Standard  for  Municipal  Solid  Waste  Landfills  (40CFR, 
Part  60,  Subpart  WWW).   As  in  the  case  of  the  Proposed  Project,  the  Reduced 
Volume  Alternative  will  be  subject  to,  and  is  expected  to  comply  with,  this  federal 
New  Source  Performance  Standard. 
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National  Emissions  Standards  for  Hazardous  Air  Pollutants  (40CFR,  Part  61). 

There  are  no  National  Emissions  Standards  applicable  to  this  project  alternative. 

Title  V  Operating  Permits  Program  (40CFR,  Part  70).  This  program  establishes  a 
comprehensive  operating  permit  program  for  Major  stationary  sources.   Since  the 
only  purpose  of  the  Title  V  regulation  is  to  combine  all  applicable  requirements  from 
other  air  quality  regulatory  programs  into  a  single  permit,  there  are  no  additional 
emission  limits  or  control  technology  requirements  imposed  by  the  program.    This 
project  alternative  will  be  subject  to  the  Title  V  permit  program. 

5.1.5.2  Consistency  with  Local  Requirements 

Prohibitory  Rules.   The  South  Coast  Air  Quality  Management  District  limits  the 
emissions  of  various  pollutants  from  many  sources  in  the  District,  including  landfill 
flares  and  other  gas  combustion  devices.   These  rules  will  apply  to  this  project 
alternative,  and  the  project  alternative  has  been  designed  to  comply  with  them.   A 
detailed  discussion  of  these  rules  is  included  in  Part  4.   The  applicable  rules  are  listed 
below. 


Rule  53  (Specific  Air  Contaminants) 

Rule  201  (Permits  to  Construct) 

Rule  202  (Permits  to  Operate) 

Rule  401  (Visible  Emissions) 

Rule  402  (Nuisance) 

Rule  403  (Fugitive  Dust) 

Rule  404  (Particulate  Matter  -  Concentration) 

Rule  405  (Solid  Particulate  Matter  -  Weight) 

Rule  407  (Liquid  and  Gaseous  Air  Contaminants) 

Rule  409  (Combustion  Contaminants) 

Rule  431.1  (Sulfur  Content  of  Gaseous  Fuels) 

Rule  461  (Gasoline  Transfer  and  Dispensing) 

Rule  474  (Fuel-Burning  Equipment  -  Oxides  of  Nitrogen) 

Rule  481  (Spray  Coating  Operations) 

Rule  1 107  (Coating  of  Metal  Parts  and  Products) 

Rule  1150  (Excavation  of  Landfill  Sites) 

Rule  1 150. 1  (Control  of  Gaseous  Emissions  from  Active  Landfills) 

Rule  1171  (Solvent  Cleaning  Operations) 


Regulation  IX  (New  Source  Performance  Standards).  The  South  Coast  Air  Quality 
Management  District  has  adopted  by  reference  the  federal  New  Source  Performance 
Standards.   A  discussion  of  the  applicable  federal  New  Source  Performance  Standards 
is  included  in  Part  4. 

Regulation  X  (National  Emission  Standards  for  Hazardous  Air  Pollutants).  The 

South  Coast  Air  Quality  Management  District  has  adopted  by  reference  the  federal 
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National  Emissions  Standards  for  Hazardous  Air  Pollutants.    A  discussion  of  the 
applicable  federal  New  Source  Performance  Standards  is  included  in  Part  4. 

Regulation  XIII  (New  Source  Review).   The  South  Coast  Air  Quality  Management 
District  New  Source  Review  rules  (contained  in  Regulation  II  and  Regulation  Xm  of 
the  SCAQMD  Rules  and  Regulations)  govern  the  preconstruction  review  of  new  and 
modified  stationary  sources  that  emit  nonattainment  pollutants.   The  discussion  of  this 
rule  in  Part  4  with  respect  to  the  Proposed  Project  would  apply  to  the  Reduced 
Volume  Alternative  as  well. 

Regulation  XTV  (Toxics).   Rule  1401  will  require  that  a  health  risk  assessment  be 
performed  for  permit  units  required  to  undergo  new  source  review  according  to 
Regulation  XIII.   The  discussion  of  this  rule  in  Part  4  with  respect  to  the  Proposed 
Project  would  apply  to  the  Reduced  Volume  Alternative  as  well. 

Regulation  XVII  (Prevention  of  Significant  Deterioration).   The  discussion  of  this 
rule  in  Part  4  with  respect  to  the  Proposed  Project  would  apply  to  the  Reduced 
Volume  Alternative  as  well. 

Regulation  XX  (RECLAIM).   The  discussion  of  this  rule  in  Part  4  with  respect  to 
the  Proposed  Project  would  apply  to  the  Reduced  Volume  Alternative  as  well. 

Regulation  XXX  (Title  V  Permits).  The  discussion  of  this  rule  in  Part  4  with 
respect  to  the  Proposed  Project  would  apply  to  the  Reduced  Volume  Alternative  as 
well. 

5.1.6  Mitigation 

The  mitigation  measures  recommended  for  the  Proposed  Project  are  also 
recommended  for  the  Reduced  Volume  Alternative.   These  measures,  which  are 
discussed  in  more  detail  in  Part  4,  are  listed  below. 

•  Mitigation  Measure  AQ-1:  Truck  Emission  Standards 

•  Mitigation  Measure  AQ-2:  Diesel  Fuel  Quality 

•  Mitigation  Measure  AQ-3:  South  Coast  Air  Quality  Management  District 
Smoke  Enforcement  Program 

•  Mitigation  Measure  AQ-4:  California  Highway  Patrol  Diesel  Truck 
Inspection  Program 

•  Mitigation  Measure  AQ-5:  Locomotive  Operating  Procedures 

•  Mitigation  Measure  AQ-6:  Diesel  Fuel  for  Locomotive  Operations 

•  Mitigation  Measure  AQ-7:  Diesel  Locomotive  Emission  Standards 

•  Mitigation  Measure  AQ-8:  Diesel  Locomotive  Low  Emission  Retrofits 

•  Mitigation  Measure  AQ-9:  Alternative  Fuels  for  Diesel  Locomotives 

•  Mitigation  Measure  AQ-10:  Electrification  of  the  Eagle  Mountain  Railway 

•  Mitigation  Measure  AQ-11:  Landfill  Equipment  Operating  Procedures 
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Mitigation  Measure  AQ-12:  Diesel  Fuel  for  Landfill  Equipment 

Mitigation  Measure  AQ-13:  On-Highway  Engines  for  Landfill  Equipment 

Mitigation  Measure  AQ-14:  Low  NOx  Engine  Design  for  Landfill 

Equipment 

Mitigation  Measure  AQ-15:  Construction  Equipment  Emission  Standards 

Mitigation  Measure  AQ-16:  Electrification  of  Landfill  Equipment 

Mitigation  Measure  AQ-17:  Control  of  Flare  Emissions 

Mitigation  Measure  AQ-18:  Temporary  Road  Surfaces 

Mitigation  Measure  AQ-19:  Transitional  Road  Surfaces 

Mitigation  Measure  AQ-20:  Permanent  Road  Surfaces 

Mitigation  Measure  AQ-21:  Tailing  and  Overburden  Excavation 

Mitigation  Measure  AQ-22:  Miscellaneous  Fugitive  Dust  Sources 

Mitigation  Measure  AQ-23:  Wind  Erosion 

Mitigation  Measure  AQ-24:  Offsite  Paved  Roads 

Mitigation  Measure  AQ-25:  Material  Processing  Plants 

Mitigation  Measure  AQ-26:  Air  Quality  Monitoring  System 


5.1.7  Project  Impacts  (With  Mitigation) 

5.1.7.1  Total  Project  Emissions 

Table  5-3  summarizes  the  total  project  emissions  for  the  Reduced  Volume  Alternative 
with  mitigation. 

5.1.7.2  Effects  of  Mitigation 

Table  5-4  shows  the  effect  of  the  recommended  mitigation  measures  on  total  project 
emissions. 

The  data  show  that  the  recommended  mitigation  measures  have  the  greatest  benefits 
for  reducing  emissions  of  oxides  of  nitrogen  and  sulfur  dioxide.   The  oxides  of 
nitrogen  reductions  are  due  to  the  use  of  low-NOx-emitting  engines  in  locomotives 
and  on-site  landfill  equipment.   The  NOx  reductions  associated  with  the  use  of  a  urea 
injection  system  on  the  flare  at  maximum  flare  gas  production  levels  are  not  shown  as 
a  credit  in  these  tables,  since  they  have  been  incorporated  into  the  project  design  and 
are  reflected  in  all  estimates  of  project  emissions.  This  is  because  it  is  anticipated 
that  this  level  of  control  may  be  required  by  regulation  at  a  future  date. 

The  sulfur  dioxide  reductions  are  due  to  the  use  of  ultra-low  sulfur  fuel  in 
locomotives.   The  project  design  reflects  the  sulfur  dioxide  reductions  associated  with 
the  use  of  low-sulfur  fuel  for  onsite  mobile  equipment,  since  the  use  of  this  fuel  is 
required  by  CARB  regulations.   The  use  of  this  fuel  results  in  associated  reductions  in 
particulate  matter  emissions  as  well. 
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Table  5-4 

Eagle  Mountain  Landfill  and  Recycling  Center 

Reduced  Volume  Alternative 

Effect  of  Mitigation  on  Emissions 

(tons/yr) 

Activity 

NOx 

CO 

PM10 

voc 

SOx 

Without  Mitigation 

Trains 

1700 

251 

39 

80 

129 

Transfer  Trucks 

181 

83 

24 

18 

5 

Onsite  Vehicle  Exhaust 

451 

78 

26 

23 

14 

Townsite 

18 

187 

2 

15 

1 

Onsite  Fugitive  Dust 

84 

Landfill  Gas  Flare  Emissions 

185 

132 

117 

54 

68 

Fugitive  Landfill  Gas 

45 

Emergency  Generators 

0 

1 

0 

0 

0 

Maintenance  Paint  Shop 

0 

2 

Locomotive  Sand  Silo 

0 

Leachate/Condensate  Tanks 

0 

Fuel  Storage  and  Dispensing 

0 

Total  Emissions 

2536 

731 

292 

239 

219 

With  Mitigation 

Trains 

494 

173 

30 

51 

23 

Transfer  Trucks 

173 

82 

23 

17 

5 

Onsite  Vehicle  Exhaust 

173 

99 

15 

21 

13 

Townsite 

18 

187 

2 

15 

1 

Onsite  Fugitive  Dust 

84 

Landfill  Gas  Flares 

185 

132 

117 

54 

68 

Fugitive  Landfill  Gas 

45 

Emergency  Generators 

0 

1 

0 

0 

0 

Maintenance  Paint  Shop 

0 

2 

Locomotive  Sand  Silo 

0 

Leachate/Condensate  Tanks 

0 

Fuel  Storage  and  Dispensing 

0 

Total  Emissions 

1043 

673 

271 

206 

110 

Reduction  Due  to  Mitigation 

Emissions  (tons) 

1493 

58 

21 

33 

109 

Percent  Reduction 

59% 

8% 

7% 

14% 

50% 
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In  addition,  the  project  design  reflects  substantial  reductions  (see  detailed  calculations 
in  Attachment  A,  up  to  95%)  in  particulate  emissions  due  to  a  variety  of  dust 
suppression  techniques,  since  it  is  likely  that  these  measures  would  be  required  in 
order  to  comply  with  South  Coast  Air  Quality  Management  District  and  federal 
regulatory  requirements.    Consequently,  all  estimates  of  project  emissions  (with  and 
without  mitigation)  reflect  these  reductions. 

Reductions  in  carbon  monoxide  and  volatile  organic  compounds  (hydrocarbons)  are 
also  expected  beyond  those  already  included  in  the  project  design  to  ensure  that  flare 
gas  emissions  of  that  pollutant  do  not  exceed  applicable  regulatory  trigger  levels  (i.e., 
use  of  oxidation  catalyst).   These  reductions  are  due  to  the  use  of  engines  with  low 
CO  and  VOC  emissions  in  locomotives. 

5.1.7.3  Ambient  Impacts  Near  Landfill  Site 

Table  5-5  shows  a  re-analysis  of  the  project's  air  quality  impacts,  reflecting  the 
mitigation  measures.   The  data  indicate  that  the  Reduced  Volume  Alternative's 
mitigated  impacts  would  represent  the  following  fractions  of  the  most  stringent 
ambient  air  quality  standards  for  each  pollutant: 

Carbon  Monoxide  7% 

Nitrogen  Dioxide  45% 

Sulfur  Dioxide  9% 

Fine  Particulates  (PM10)  56% 

These  levels  are  predictions  of  the  worst-case  project  impacts  at  any  location  outside 
of  the  project  boundary.   These  concentrations  are  projected,  in  the  absence  of 
mitigation  measures,  at  a  location  to  the  north,  northwest  and  west  of  the  community 
of  Eagle  Mountain 

5.1.7.4  Impacts  at  a  Typical  Rail  Crossing 

Impacts  at  typical  rail  crossings  under  the  Reduced  Yolume  Alternative  with 
mitigation  would  be  the  same  as  the  results  shown  for  the  Proposed  Project  with 
mitigation  in  Part  4. 

5.1.7.5  Impacts  on  Joshua  Tree  National  Park 

A  separate  analysis  of  the  ambient  impacts  on  the  Joshua  Tree  National  Park  was 
performed;  a  detailed  discussion  of  the  analysis  is  included  in  Part  6. 
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Table  5-5 

Eagle  Mountain  Landfill  and  Recycling  Center 

Reduced  Volume  Alternative  With  Mitigation 

Ambient  Air  Quality  Impacts 

Pollutant/ 

Averaging 

Time 

California 
Standards 

National 
Standards 

EPA  Class  II 

Increments 

0xg/m3) 

Modeled 

Ambient 

Impact1  (/tg/m3) 

Ambient 

Background 

Levels2 

(Mg/m3) 

Combined 
Levels 
(Mg/m3) 

N02 
1-hour 
Annual 

470 

100 

25 

210 
11 

75 
6 

285 

17 

S02 
1-hour 
3 -hour 
24-hour 
Annual 

655 
105 

1300 
365 
80 

512 
91 
20 

28 
27 

9 

1 

213 

34 
11 

241 

43 
12 

CO 
1-hour 
8-hour 

23,000 
10,000 

40,000 
10,000 

- 

1,497 
557 

10,354 
4,304 

11,851 
4,861 

PM10 
24-hour 
Annual 

50 
30 

150 
50 

30 

17 

28 
5 

210 

22 

238 

27 

Footnote: 

1  Calulated  based  on  ambient  impacts  shown  in  Part  4  for  Proposed  Project  with  mitigation  and  relative  onsite 
emissions  between  Proposed  Project  with  mitigation  and  Reduced  Volume  Alternative  with  mitigation. 

2  For  N02,  CO,  and  PMj0,  maximum  levels  monitored  at  the  Project  Site.   Because  ambient  S02  levels  were 
not  measured  at  the  Project  Site,  background  S02  levels  are  the  maximum  monitored  within  the  SEDAB. 


5.1.7.6  Cumulative  Impacts  at  the  Project  Site 

A  detailed  analysis  of  the  cumulative  impacts  at  the  Project  Site  for  the  Reduced  Volume 
Alternative  with  mitigation  is  included  in  Part  8. 
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5.1.8  Assessment  of  Significance 

5.1.8.1  Significance  Comparison  Tables 

Ozone.   Table  5-6  compares  the  impacts  of  the  Reduced  Volume  Alternative  with 
various  significance  criteria  for  ozone.   In  this  table,  hydrocarbon  and  NOx  emissions 
are  used  to  evaluate  the  significance  of  ozone  impacts;  there  are  no  approved 
techniques  available  which  can  be  used  to  estimate  the  change  in  ambient  ozone 
concentrations  due  to  any  of  the  alternatives.   As  shown  in  Table  5-6,  many  of  the 
emission  and  concentration  based  significance  thresholds  are  exceeded  by  the  Reduced 
Volume  Alternative  with  and  without  mitigation.   As  such,  the  Reduced  Volume 
Alternative  would  be  expected  to  have  a  significant  impact  on  ozone,  due  to  increases 
in  hydrocarbon  and  NOx  emissions 

Nitrogen  Dioxide.   Table  5-7  compares  the  impacts  of  the  Reduced  Volume 
Alternative  with  various  significance  criteria  for  nitrogen  dioxide.   The  data  show  that 
the  Reduced  Volume  Alternative  results  in  significant  impacts  for  this  pollutant  when 
compared  to  a  zero  baseline  due  to  exceedances  of  many  of  the 
emission/concentration  based  significance  thresholds. 

Carbon  Monoxide.   The  impact  of  the  Reduced  Volume  Alternative  on  carbon 
monoxide  is  shown  in  Table  5-8.  Once  again,  the  data  show  that  this  project 
alternative  results  in  significant  impacts  for  this  pollutant  when  compared  to  a  zero 
baseline  due  to  exceedances  of  many  of  the  emission/concentration  based  significance 
thresholds. 

Sulfur  Dioxide  -  Table  5-9  shows  the  impacts  of  the  Reduced  Volume  Alternative  on 
sulfur  dioxide.    Once  again,  the  data  show  that  this  project  alternative  results  in 
significant  impacts  for  this  pollutant  when  compared  to  a  zero  baseline  due  to 
exceedances  of  many  of  the  emission/concentration  based  significance  thresholds. 

Particulate  Sulfates  -  Since  particulate  sulfates  are  formed  in  the  atmosphere  from 
emissions  of  sulfur  dioxide,  conclusions  regarding  the  significance  of  sulfur  dioxide 
impacts  would  be  applicable  to  sulfates  as  well. 

Fine  Particulates  -  The  impacts  on  fine  particulates  of  the  Reduced  Volume 
Alternative  are  shown  in  Table  5-10.   Once  again,  the  data  show  that  this  project 
alternative  results  in  significant  impacts  for  this  pollutant  when  compared  to  a  zero 
baseline  due  to  exceedances  of  many  of  the  emission/concentration  based  significance 
thresholds. 
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Table  5-6 

Assessment  of  Significance  for  Hydrocarbons/Oxides  of  Nitrogen/Ozone 

Eagle  Mountain  Landfill  and  Recycling  Center 

Reduced  Volume  Alternative 

Measure  of  Significance 

Level 

HC  Without 
Mitigation 

HC  With 
Mitigation 

NOx 
Without 
Mitigation 

NOx  with 
Mitigation 

Hydrocarbon/Oxides  of  Nitrogen  Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

25  tons/year 

239 

206 

2535 

1042 

AQMD  Major 
Modification 

25  tons/year 

239 

206 

2535 

1042 

AQMD  BACT 

0  lbs/day 

1309 

1127 

13893 

5710 

AQMD  Offsets 

4  tons/year 

239 

206 

2535 

1042 

AQMD  CEQA 

55  lbs/day 

1309 

1127 

13893 

5710 

AQMD  Major  PSD 

25  tons/year 

239 

206 

2535 

1042 

AQMD  Significant 
Increase  PSD 

25  tons/year 

239 

206 

2535 

1042 

EPA  Major  Source 

100  tons/year 

239 

206 

2535 

1042 

EPA  Major  Modification 

40  tons/year 
(VOC,  NOx) 

239 

206 

2535 

1042 

EPA  Major  Modification 

50  tons/year 
(NMOC) 

45 

45 

N/A 

N/A 

Ozone  Concentration-Based  Measures  -  Industrial  Sources 

None 

N/A 

N/A 

N/A 

N/A 

N/A 

Ozone  Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy 

0.54  pphm 

N/A 

N/A 

N/A 

N/A 

ARB  Reporting 

1  pphm 

N/A 

N/A 

N/A 

N/A 
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Table  5-7 

Assessment  of  Significance  for  Oxides  of  Nitrogen 

Eagle  Mountain  Landfill  and  Recycling  Center 

Reduced  Volume  Alternative 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

25  tons/year 

2535 

1042 

AQMD  Major  Modification 

25  tons/year 

2535 

1042 

AQMD  BACT 

0  lbs/day 

13893 

5710 

AQMD  Offsets 

4  tons/year 

2535 

1042 

AQMD  CEQA 

55  lbs/day 

13893 

5710 

AQMD  Major  PSD 

25  tons/year 

2535 

1042 

AQMD  Significant  Increase  PSD 

25  tons/year 

2535 

1042 

AQMD  RECLAIM 

4  tons/year 

2535 

1042 

EPA  Major  Source 

100  tons/year 

2535 

1042 

EPA  Major  Modification 

40  tons/year 

2535 

1042 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling  1-hr 

20  /xg/m3 

258 

210 

AQMD/EPA  Class  I  Annual 

2.5  /xg/m3 

2* 

1* 

AQMD/EPA  Class  U  Annual 

25  tig/m3 

18 

11 

EPA  de  Minimis  Annual 

14  /tg/m3 

18 

11 

EPA  Significant  Annual 

1  tig/m3 

18 

11 

Nitrogen  Dioxide  Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  1-Hr 

0.18  pphm 

14 

11 

ARB  Report  1-Hr 

1.0  pphm 

14 

11 

ARB  Report  Annual 

0.1  pphm 

1 

1 

*Maximum  for  Class  I  area  (Joshua  Tree  National  Park) 
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Table  5-8 

Assessment  of  Significance  for  Carbon  Monoxide 

Eagle  Mountain  Landfill  and  Recycling  Center 

Reduced  Volume  Alternative 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

100  tons/year 

731 

673 

AQMD  Major  Modification 

100  tons/year 

731 

673 

AQMD  BACT 

0  lbs/day 

4031 

3716 

AQMD  Offsets 

29  tons/year 

731 

673 

AQMD  CEQA 

550  lbs/day 

4031 

3716 

AQMD  Major  PSD 

25  tons/year 

731 

673 

AQMD  Significant  Increase  PSD 

25  tons/year 

731 

673 

EPA  Major  Source 

250  tons/year 

731 

673 

EPA  Major  Modification 

100  tons/year 

731 

673 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling 

1100  /tg/m3  1-Hr 
500  Mg/m3  8-Hr 

1,569 
579 

1,497 
557 

EPA  de  Minimis  8-Hr 

575  jig/m3 

579 

557 

EPA  Significant  8-Hr 

500  /ig/m3 

579 

557 

EPA  Significant  1-Hr 

2,000  /ig/m3 

1,559 

1,497 

Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  1-Hr 

0.02  ppm 

1 

1 

ARB  Report  1-Hr 

1  ppm 

1 

1 

ARB  Report  8-Hr 

0.1  ppm 

1 

1 
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Table  5-9 

Assessment  of  Significance  for  Sulfur  Dioxide 

Eagle  Mountain  Landfill  and  Recycling  Center 

Reduced  Volume  Alternative 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

100  tons/year 

239 

110 

AQMD  Major  Modification 

40  tons/year 

239 

110 

AQMD  BACT 

0  lbs/day 

1198 

603 

AQMD  Offsets 

4  tons/year 

239 

110 

AQMD  CEQA 

150  lbs/day 

1198 

603 

AQMD  Major  PSD 

25  tons/year 

239 

110 

AQMD  Significant  Increase  PSD 

25  tons/year 

239 

110 

AQMD  RECLAIM 

4  tons/year 

239 

110 

EPA  Major  Source 

100  tons/year 

239 

110 

EPA  Major  Modification 

40  tons/year 

239 

110 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling  24-hr 

1  /tg/m3 

10 

9 

AQMD/EPA  Class  I  Annual 

2  /tg/m3 

1* 

<1* 

AQMD/EPA  Class  I  24-Hr 

5  fig/m3 

2* 

2* 

AQMD/EPA  Class  I  3-Hr 

25  /ig/m3 

7* 

7* 

AQMD  Class  II  Annual 

20  /ig/m3 

2 

1 

AQMD  Class  U  24-Hr 

91  /ig/m3 

10 

9 

AQMD  Class  E  3-Hr 

512  /tg/m3 

29 

27 

EPA  de  Minimis  24-Hr 

13  /tg/rn3 

10 

9 

EPA  Significant  Annual 

1  /ig/m3 

2 

1 

EPA  Significant  24-Hr 

5  /tg/m3 

10 

9 

EPA  Significant  3-Hr 

25  /tg/m3 

29 

27 

Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  1-Hr 

0.33  pphm  1-Hr 

1 

1 

ARB  Reporting  1-Hr 

1  pphm  1-Hr 

1 

1 

♦Maximum  for  Class  I  area  (Joshua  Tree  National  Park) 
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Table  5-10 

Assessment  of  Significance  for  Fine  Particulate  (PM10) 

Eagle  Mountain  Landfill  and  Recycling  Center 

Reduced  Volume  Alternative 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Directly  Emitted  PM10  Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

70  tons/year 

291 

270 

AQMD  Major  Modification 

15  tons/year 

291 

270 

AQMD  BACT 

0  lbs/day 

1592 

1484 

AQMD  Offsets 

4  tons/year 

291 

270 

AQMD  CEQA 

150  lbs/day 

1592 

1484 

AQMD  Major  PSD 

25  tons/year 

291 

270 

AQMD  Significant  Increase  PSD 

15  tons/year 

291 

270 

EPA  Major  Source 

100  tons/year 

291 

270 

EPA  Major  Modification 

15  tons/year 

291 

270 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling 

1  jtg/m3 

- 

- 

AQMD  Class  I  Annual 

5  A*g/m3 

<1* 

1* 

AQMD  Class  I  24-Hr 

10  /ig/m3 

5* 

5* 

AQMD  Class  II  Annual 

19  /tg/m3 

5 

5 

AQMD  Class  U  24-Hr 

37  /ig/m3 

31 

28 

EPA  Class  I  Annual 

4  /ig/m3 

<1* 

<1* 

EPA  Class  I  24-hr 

8  /tg/m3 

5* 

5* 

EPA  Class  II  Annual 

17  pg/m3 

5 

5 

EPA  Class  n  24-hr 

30  /ig/m3 

31 

28 

EPA  de  Minimis  24-Hr 

10  /ig/m3 

31 

28 

EPA  Significant  Annual 

1  Mg/m3 

5 

5 

EPA  Significant  24-Hr 

5  jig/m3 

31 

28 

Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  24-Hr 

1.2  lig/m3 

31 

28 

ARB  Reporting  24-Hr 

1  Mg/m3 

31 

28 

ARB  Reporting  Annual 

0.1  fig/m3 

55 

5 

*Maximum  for  Class  I  area  (Joshua  Tree  National  Park) 
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5.1.8.2  Regional  Visibility 

Regional  visibility  is  affected  by  emissions  of  hydrocarbons,  oxides  of  nitrogen,  sulfur 
dioxide,  and  particulate  matter.   A  detailed  analysis  of  the  Proposed  Project's  impacts 
on  regional  visibility  is  included  in  Part  6  for  the  Joshua  Tree  National  Park  impact 
analysis.   Based  on  this  analysis,  the  Proposed  Project  would  not  be  expected  to  have 
a  noticeable  change  in  regional  visibility.   Because  the  onsite  emissions  for  the  Project 
Alternative  are  similar  to  the  Proposed  Project,  this  Alternative  would  be  expected  to 
have  similar  regional  visibility  impacts. 

5.1.8.3  Acid  Deposition 

Acid  deposition  in  California  results  from  pollutants  formed  from  oxides  of  nitrogen 
and  sulfur  oxides  emissions.     A  detailed  analysis  of  acid  deposition  for  the  Proposed 
Project  is  included  in  Part  6  for  the  Joshua  Tree  National  Park  impact  analysis. 
Based  on  this  analysis,  the  Proposed  Project  would  not  have  a  significant  impact  on 
acid  deposition.    Because  the  onsite  emissions  for  this  project  Alternative  are  similar 
to  the  Proposed  Project,  this  Alternative  would  also  be  expected  to  have  similar, 
although  lesser,  impacts. 

5.1.8.4  Toxic  Air  Pollutants 

Each  of  the  project  alternatives  is  expected  to  have  the  same  impact  with  respect  to 
air  toxics,  which  are  associated  with  the  combustion  of  flare  gases.   Although  the 
analyses  presented  in  this  report  assume  that  landfill  gas  generation  rates  would  be  the 
same  for  both  in-basin  and  desert  sites,  the  drier  climate  and  lower  moisture  content 
in  the  waste  would  be  expected  to  result  in  lower  generation  rates  for  the  desert  site 
alternatives.     The  lower  gas  generation  rates  would  result  in  less  flaring,  which  in 
turn  would  mean  lower  emissions  of  toxic  air  contaminants. 

The  screening  level  risk  assessment  shown  in  Attachment  C  indicates  that  the  risk 
from  toxic  air  contaminants  associated  with  the  Proposed  Project  is  greater  than  a  one 
in  a  million  level  which  is  typically  assumed  to  represent  a  significant  toxic  impact. 

5.1.8.5  Global  Warming 

"Greenhouse"  gases  which  could  contribute  to  the  global  warming  effect  are  generated 
by  the  operation  of  landfill  equipment,  the  flaring  of  landfill  gases,  and  the 
transportation  of  waste  material. 

The  Reduced  Volume  Alternative  results  in  a  16%  reduction  of  "greenhouse"  gas 
emissions  for  the  operation  of  landfill  equipment,  as  compared  with  the  Proposed 
Project.    Overall,  the  Reduced  Volume  Alternative  would  result  in  the  generation  of 
gases  which  could  contribute  to  global  warming.   However,  the  state  of  knowledge 
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regarding  global  warming  is  not  adequate  to  allow  an  assessment  of  the  significance 
of  the  impacts  of  any  individual  project  at  the  present  time. 

5.1.8.6  Overall  Assessment  of  Significance 

Based  on  the  analyses  contained  in  the  preceding  sections,  the  Reduced  Volume 
Alternative  is  expected  to  have  a  significant  effect  on  air  quality.   However,  as  shown 
in  Part  7,  the  Reduced  Volume  Alternative  could  result  in  lower  emission  levels  in  the 
South  Coast  Air  Basin  for  all  pollutants,  at  the  expense  of  increased  impacts  in  desert 
areas.   The  improvements  in  the  South  Coast  Air  Basin  would  pass  through  to  the 
desert  areas  over  the  San  Gorgonio  Pass;  however,  these  benefits  would  not  be 
sufficient  to  outweigh  the  direct  adverse  impacts  in  the  desert. 


5.2  Rail  Access  Only  Alternative 

5.2.1  Introduction 

Emissions  for  the  Rail  Access  Only  Alternative  will  be  associated  with  the  same 
activities  as  the  Proposed  Project,  although  to  a  lesser  extent.   As  with  the  Proposed 
Project,  for  the  Rail  Access  Only  Alternative  activities  will  occur  both  offsite,  such  as 
rail  hauling  of  waste  to  the  project,  and  on-site,  including  all  of  the  operations  of  the 
landfill  equipment.   They  will  involve  both  stationary  sources,  such  as  the  landfill  gas 
flares,  and  mobile  equipment,  such  as  the  hostling  vehicles  used  for  hauling  waste. 
For  the  Rail  Access  Only  Alternative,  at  maximum  operating  levels  18,000  tons  per 
day  of  waste  will  be  transported  to  the  landfill  by  rail  with  no  truck  hauling  included 
for  this  project  alternative.   Because  the  amount  of  waste  hauled  by  rail  is  identical  to 
the  level  assumed  for  the  Proposed  Project,  the  emissions  for  rail  hauling  will  be 
identical  between  the  Proposed  Project  and  the  Rail  Access  Only  Alternative.   The 
following  sections  discuss  these  conclusions  in  more  detail. 

5.2.2  Emissions  -  Initial  Construction 

The  emissions  associated  with  construction  of  the  Rail  Access  Only  Alternative  will 
be  the  same  as  those  described  in  Part  4  for  the  Proposed  Project. 

5.2.3  Emissions  -  Operation 

5.2.3.1  Solid  Waste  Transport 

Under  the  Rail  Access  Only  Alternative,  solid  waste  will  be  transported  to  the  landfill 
by  rail  only.   The  configurations  of  the  trains  will  be  the  same  under  the  Rail  Access 
Only  Alternative  as  described  above  for  the  Proposed  Project  with  rail  emissions 
unchanged  from  those  shown  for  the  Proposed  Project  in  Part  4. 
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5.2.3.2  On-Site  Material  Handling  (except  Fugitive  Dust) 

The  onsite  mobile  emission  sources,  such  as  crawler  tractors,  compactors,  hostling 
vehicles,  and  haul  trucks,  will  be  the  same  for  the  Proposed  Project  but  to  a  lesser 
degree.  For  many  of  the  onsite  equipment,  compared  to  the  Proposed  Project, 
emissions  will  decrease  proportionally  to  the  decrease  in  the  amount  of  waste 
transported  to  the  landfill.  Table  5-11  summarizes  the  emissions  for  onsite  mobile 
equipment  for  the  Rail  Access  Only  Alternative  with  detailed  emission  calculations 
included  in  Attachment  A. 

5.2.3.3  Landfill  Gas  Generation  and  Combustion 

Because  the  amount  of  landfill  gas  generated  depends  on  the  amount  of  waste  in  place 
at  the  landfill,  estimates  of  landfill  gas  generation  and  associated  emissions  levels  for 
the  Rail  Access  Only  Alternative  are  a  fraction  (i.e.,  90%)  of  the  levels  for  the 
Proposed  Project  based  on  the  lower  waste  delivery  rate  for  this  project  alternative. 
The  flare  emission  factors  and  gas  collection  system  capture  efficiency  are  the  same 
for  the  Rail  Access  Only  Alternative  and  the  Proposed  Project.   In  addition,  as  with 
the  Proposed  Project,  to  account  for  both  the  maximum  emissions  for  the  flares  and 
maximum  fugitive  landfill  gas  emissions,  it  is  assumed  that  the  flares  incinerate  100% 
of  the  landfill  gas  generated  while  10%  of  the  landfill  gas  generated  is  also  assumed 
to  escape  the  landfill  as  fugitive  emissions.   These  assumptions  are  discussed  in  more 
detail  in  Part  4  with  detailed  emission  calculations  included  in  Attachment  A. 

5.2.3.4  Fugitive  Dust 

Fugitive  dust  emissions  for  the  Rail  Access  Only  Alternative  involve  the  same  types 
of  activities  as  discussed  in  Part  4  for  the  Proposed  Project,  but  will  occur  to  a  lesser 
degree.    A  summary  of  the  fugitive  dust  emissions  for  the  Rail  Access  Only 
Alternative  is  shown  in  Table  5-11  with  detailed  emission  calculations  included  in 
Attachment  A. 

5.2.3.5  Miscellaneous  Sources 

Estimates  of  emissions  for  miscellaneous  emission  sources,  such  as  emergency 
generators,  fuel  storage  and  dispensing,  and  a  maintenance  paint  shop,  are  the  same 
for  the  Rail  Access  Only  Alternative  as  for  the  Proposed  Project.   These  estimates  are 
discussed  in  Part  4. 

5.2.3.6  Townsite 

The  estimate  of  emissions  for  the  development  of  the  Eagle  Mountain  Townsite  for 
the  Rail  Access  Only  Alternative  will  be  the  same  as  those  discussed  in  Part  4  for  the 
Proposed  Project.    A  summary  of  these  emissions  is  shown  in  Table  5-11. 
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5.2.4  Project  Impacts  (Without  Mitigation) 

5.2.4.1  Total  Project  Emissions 

Total  emissions  for  all  sources  under  the  Rail  Access  Only  Alternative  at  maximum 
projected  operating  levels  are  shown  in  Table  5-11.   These  emission  levels  include 
controls  that  the  project  must  incorporate  in  order  to  comply  with  South  Coast  Air 
Quality  Management  District  and  U.S.  Environmental  Protection  Agency  emission 
standards. 

5.2.4.2  Ambient  Impacts  Near  Landfill  Site 

Using  the  same  methodology  as  for  the  Proposed  Project,  an  analysis  was  performed 
of  the  impacts  of  the  Rail  Access  Only  Alternative  on  ambient  concentrations  of 
pollutants.   This  analysis  was  performed  for  the  area  surrounding  the  project  site. 

As  discussed  in  Part  4,  all  of  the  analyses  described  below  were  performed  with  a 
high  degree  of  conservatism,  with  the  result  that  the  concentrations  shown  are  much 
higher  than  the  levels  which  would  likely  be  experienced.   Table  5-12  presents  the 
results  of  the  air  quality  modeling  analysis. 

The  data  indicate  that  the  Rail  Access  Only  Alternative's  unmitigated  impacts  would 
represent  the  following  fractions  of  the  most  stringent  ambient  air  quality  standards 
for  each  pollutant: 

Carbon  Monoxide  7% 

Nitrogen  Dioxide  63% 

Sulfur  Dioxide  11% 

Fine  Particulates  (PM10)  68% 

These  levels  are  predictions  of  the  worst  case  project  impacts  at  any  location  outside 
of  the  project  boundary.   These  concentrations  are  projected,  in  the  absence  of 
mitigation  measures,  at  a  location  to  the  north,  northwest  and  west  of  the  community 
of  Eagle  Mountain. 

5.2.4.3  Impacts  at  a  Typical  Rail  Crossing 

Impacts  at  typical  rail  crossings  under  the  Rail  Access  Only  Alternative  would  be 
identical  to  those  discussed  in  Part  4  for  the  Proposed  Project. 

5.2.4.4  Impacts  on  Joshua  Tree  National  Park 

A  separate  analysis  of  the  ambient  impacts  on  the  Joshua  Tree  National  Park  was  also 
performed,  with  a  detailed  discussion  of  the  analysis  included  as  in  Part  6. 
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Table  5-12 

Eagle  Mountain  Landfill  and  Recycling  Center 

Rail  Access  Only  Alternative  Without  Mitigation 

Ambient  Air  Quality  Impacts 

Pollutant/ 

Averaging 

Time 

California 
Standards 

National 
Standards 

EPA  Class 

n 

Increments 

Otg/m3) 

Modeled 

Ambient 

Impact 

(Mg/m3) 

Ambient 

Background 

Levels1 

0*g/m3) 

Combined 
Levels 
(Mg/m3) 

NOx 
1-hour 
Annual 

470 

100 

25 

294 
20 

75 
6 

369 
26 

so2 

1-hour 
3-hour 
24-hour 
Annual 

655 
105 

1300 

365 

80 

512 
91 
20 

34    - 
33 
11 
2 

213 

34 
11 

247 

45 
13 

CO 
1-hour 
8-hour 

23,000 
10,000 

40,000 
10,000 

- 

1,666 
620 

10,354 
4,304 

12,020 
4,929 

PM10 
24-hour 
Annual 

50 
30 

150 
50 

30 
17 

343 
5 

210 

22 

244 
27 

Footnote: 


l 


Calculated  based  on  ambient  impacts  shown  in  Part  4  for  Proposed  Project  without  mitigation 

and  relative  onsite  emissions  between  Proposed  Project  without  mitigation  and  Rail  Access  Only 

Alternative  without  mitigation. 

For  NOx,  CO,  and  PM10,  maximum  levels  monitored  at  the  Project  Site.    Because  ambient  SOx 

levels  were  not  measured  at  the  Project  Site,  background  SOx  levels  are  the  maximum 

monitored  within  the  SEDAB. 

The  maximum  allowable  Class  II  PM10  increment  may  be  exceeded  during  one  24-hour  period 

at  any  one  location.    For  the  mitigated  project,  the  Class  II  increment  was  not  exceeded  more 

than  once  at  any  location. 


5.2.4.5  Cumulative  Impacts  at  the  Project  Site 

A  detailed  analysis  of  the  cumulative  impacts  at  the  Project  Site  for  the  Rail  Only 
Alternative  without  mitigation  is  included  in  Part  8. 

5.2.5  Consistency  with  Regulatory  Programs 

5.2.5.1  Consistency  with  Federal  Requirements 

Prevention  of  Significant  Deterioration.  The  determination  as  to  whether  the  Rail 
Access  Only  Alternative  will  be  subject  to  Prevention  of  Significant  Deterioration 
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(PSD)  review  is  based  on  its  emissions.    As  in  the  case  of  the  Proposed  Project,  the 
"source"  which  could  be  subject  to  review  includes  the  landfill  gas  flares,  material 
processing  plants,  maintenance  paint  shop,  emergency  generators.     Except  for  a 
minor  reduction  in  the  emissions  associated  with  the  on-site  material  processing 
plants,  the  summary  of  emissions  shown  in  Part  4  for  the  Proposed  Project  would  also 
be  applicable  to  the  Rail  Access  Only  Alternative.   The  additional  mitigation  proposed 
for  the  flares  for  the  Proposed  Project  would  also  be  applicable  to  the  Rail  Access 
Only  Alternative,  and  would  result  in  that  Alternative's  emissions  being  reduced  to 
levels  which  would  not  require  PSD  review. 

New  Source  Performance  Standards  for  Non-Metallic  Mineral  Processing  Plants 
(40CFR,  Part  60,  Subpart  000)  -  As  in  the  case  of  the  Proposed  Project,  the 
material  processing  plants  under  the  Rail  Access  Only  Alternative  would  be  subject 
to,  and  is  expected  to  comply  with,  this  applicable  federal  New  Source  Performance 
Standard. 

New  Source  Performance  Standard  for  Municipal  Solid  Waste  Landfills  (40CFR, 
Part  60,  Subpart  WWW).   As  in  the  case  of  the  Proposed  Project,  the  Rail  Access 
Only  Alternative  will  be  subject  to,  and  is  expected  to  comply  with,  this  federal  New 
Source  Performance  Standard. 

National  Emissions  Standards  for  Hazardous  Air  Pollutants  (40CFR,  Part  61). 

There  are  no  National  Emissions  Standards  applicable  to  this  project  alternative. 

Title  V  Operating  Permits  Program  (40CER,  Part  70).   This  program  establishes  a 
comprehensive  operating  permit  program  for  major  stationary  sources.    Since  the  only 
purpose  of  the  Title  V  regulation  is  to  combine  all  applicable  requirements  from  other 
air  quality  regulatory  programs  into  a  single  permit,  there  are  no  additional  emission 
limits  or  control  technology  requirements  imposed  by  the  program.    This  project 
alternative  will  be  subject  to  the  Title  V  permit  program. 

5.2.5.2  Consistency  with  Local  Requirements 

Prohibitory  Rules.   The  South  Coast  Air  Quality  Management  District  limits  the 
emissions  of  various  pollutants  from  many  sources  in  the  District,  including  landfill 
flares  and  other  gas  combustion  devices.   These  rules  will  apply  to  this  project 
alternative,  and  the  project  alternative  has  been  designed  to  comply  with  them.   A 
detailed  discussion  of  these  rules  is  included  in  Part  4.   The  appbcable  rules  are 
shown  below. 

•  Rule  53  (Specific  Air  Contaminants) 

•  Rule  201  (Permits  to  Construct) 

•  Rule  202  (Permits  to  Operate) 

•  Rule  401  (Visible  Emissions) 

•  Rule  402  (Nuisance) 
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Rule  403  (Fugitive  Dust) 

Rule  404  (Particulate  Matter  -  Concentration) 

Rule  405  (Solid  Particulate  Matter  -  Weight) 

Rule  407  (Liquid  and  Gaseous  Air  Contaminants) 

Rule  409  (Combustion  Contaminants) 

Rule  431.1  (Sulfur  Content  of  Gaseous  Fuels) 

Rule  461  (Gasoline  Transfer  and  Dispensing) 

Rule  474  (Fuel-Burning  Equipment  -  Oxides  of  Nitrogen) 

Rule  481  (Spray  Coating  Operations) 

Rule  1 107  (Coating  of  Metal  parts  and  Products) 

Rule  1 150  (Excavation  of  Landfill  Sites) 

Rule  1150.1  (Control  of  Gaseous  Emissions  from  Active  Landfills) 

Rule  1171  (Solvent  Cleaning  Operations) 

Regulation  IX  (New  Source  Performance  Standards).   The  South  Coast  Air  Quality 
Management  District  has  adopted  by  reference  the  federal  New  Source  Performance 
Standards.  The  South  Coast  Air  Quality  Management  District  has  not  received 
delegation  of  Subpart  Cc  and  Subpart  WWW  of  the  New  Source  Performance 
Standards.    A  discussion  of  the  applicable  federal  New  Source  Performance  Standards 
is  included  in  Part  4. 

Regulation  X  (National  Emission  Standards  for  Hazardous  Air  Pollutants).  The 

South  Coast  Air  Quality  Management  District  has  adopted  by  reference  the  federal 
National  Emissions  Standards  for  Hazardous  Air  Pollutants.    A  discussion  of  the 
applicable  federal  New  Source  Performance  Standards  is  included  in  Part  4. 

Regulation  XHI  (New  Source  Review).   The  South  Coast  Air  Quality  Management 
District  New  Source  Review  rules  (contained  in  Regulation  II  and  Regulation  XIQ  of 
the  SCAQMD  Rules  and  Regulations)  govern  the  preconstruction  review  of  new  and 
modified  stationary  sources  that  emit  nonattainment  pollutants.   The  discussion  of  this 
rule  in  Part  4  with  respect  to  the  Proposed  Project  would  apply  to  the  Rail  Access 
Only  Alternative  as  well. 

Regulation  XIV  (Toxics).   Rule  1401  will  require  that  a  health  risk  assessment  be 
performed  for  permit  units  required  to  undergo  new  source  review  according  to 
Regulation  XIQ.   The  discussion  of  this  rule  in  Part  4  with  respect  to  the  Proposed 
Project  would  apply  to  the  Rail  Access  Only  Alternative  as  well. 

Regulation  XVII  (Prevention  of  Significant  Deterioration).   The  discussion  of  this 
rule  in  Part  4  with  respect  to  the  Proposed  Project  would  apply  to  the  Rail  Access 
Only  Alternative  as  well. 

Regulation  XX  (RECLAIM).   The  discussion  of  this  rule  in  Part  4  with  respect  to 
the  Proposed  Project  would  apply  to  the  Rail  Access  Only  Alternative  as  well. 


5-27 


Regulation  XXX  (Title  V  Permits).   The  discussion  of  this  rule  in  Part  4  with 
respect  to  the  Proposed  Project  would  apply  to  the  Rail  Access  Only  Alternative  as 
well. 

5.2.6  Mitigation 

The  same  mitigation  measures  discussed  above  for  the  Reduced  Volume  Alternative 
would  be  applicable  to  the  Rail  Access  Only  Alternative,  with  the  exception  of  those 
measures  directed  towards  on-highway  trucks.   The  same  mitigation  measures 
recommended  for  the  Proposed  Project  are  recommended  as  well  for  the  Rail  Access 
Only  Alternative,  with  the  exception  of  on-highway  truck  mitigation  measures.   These 
measures  are  listed  below  and  discussed  in  more  detail  in  Part  4. 

Mitigation  Measure  AQ-5:  Locomotive  Operating  Procedures 
Mitigation  Measure  AQ-6:  Diesel  Fuel  for  Locomotive  Operations 
Mitigation  Measure  AQ-7:  Diesel  Locomotive  Emission  Standards 
Mitigation  Measure  AQ-8:  Diesel  Locomotive  Low  Emission  Retrofits 
Mitigation  Measure  AQ-9:  Alternative  Fuels  for  Diesel  Locomotives 
Mitigation  Measure  AQ-10:  Electrification  of  the  Eagle  Mountain  Railway 
Mitigation  Measure  AQ-11:  Landfill  Equipment  Operating  Procedures 
Mitigation  Measure  AQ-12:  Diesel  Fuel  for  Landfill  Equipment 
Mitigation  Measure  AQ-13:  On-Highway  Engines  for  Landfill  Equipment 
Mitigation  Measure  AQ-14:  Low  NOx  Engine  Design  for  Landfill 
Equipment 

Mitigation  Measure  AQ-15:  Construction  Equipment  Emission  Standards 
Mitigation  Measure  AQ-16:  Electrification  of  Landfill  Equipment 
Mitigation  Measure  AQ-17:  Control  of  Flare  Emissions 
Mitigation  Measure  AQ-18:  Temporary  Road  Surfaces 
Mitigation  Measure  AQ-19:  Transitional  Road  Surfaces 
Mitigation  Measure  AQ-20:  Permanent  Road  Surfaces 
Mitigation  Measure  AQ-21:  Tailing  and  Overburden  Excavation 
Mitigation  Measure  AQ-22:  Miscellaneous  Fugitive  Dust  Sources 
Mitigation  Measure  AQ-23:  Wind  Erosion 
Mitigation  Measure  AQ-24:  Off  site  Paved  Roads 
Mitigation  Measure  AQ-25:  Material  Processing  Plants 
Mitigation  Measure  AQ-26:  Air  Quality  Monitoring  System 

5.2.7  Project  Impacts  (With  Mitigation) 

5.2.7.1  Total  Project  Emissions 

Table  5-13  summarizes  the  total  project  emissions  for  the  Rail  Access  Only 
Alternative  with  mitigation. 
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5.2.7.2  Effects  of  Mitigation 

Table  5-14  shows  the  effect  of  the  recommended  mitigation  measures  on  total  project 
emissions. 

The  data  show  that  the  recommended  mitigation  measures  have  the  greatest  benefits 
for  reducing  emissions  of  oxides  of  nitrogen  and  sulfur  dioxide.   The  oxides  of 
nitrogen  reductions  are  due  to  the  use  of  low  NOx  emitting  engines  in  locomotives 
and  on-site  landfill  equipment.   The  NOx  reductions  associated  with  the  use  of  a  urea 
injection  system  on  the  flare  at  maximum  flare  gas  production  levels  are  not  shown  as 
a  credit  in  these  tables,  since  they  have  been  incorporated  into  the  project  design  and 
are  reflected  in  all  estimates  of  project  emissions.   This  is  because  it  is  anticipated 
that  this  level  of  control  may  be  required  by  regulation  at  the  future  date. 

The  sulfur  dioxide  reductions  are  due  to  the  use  of  ultra-low  sulfur  fuel  in 
locomotives.   The  use  of  this  fuel  results  in  associated  reductions  in  particulate  matter 
emissions  as  well.    The  project  design  reflects  the  particulate  and  sulfur  dioxide 
reductions  for  the  use  of  low-sulfur  fuel  in  onsite  mobile  equipment,  since  this  fuel  is 
required  by  CARB  regulations. 

In  addition,  the  project  design  reflects  substantial  reductions  (see  detailed  calculations 
in  Attachment  A,  up  to  95%)  in  particulate  emissions  due  to  a  variety  of  dust 
suppression  techniques,  since  it  is  likely  that  these  measures  would  be  required  in 
order  to  comply  with  South  Coast  Air  Quality  Management  District  requirements. 
Consequently,  all  estimates  of  project  emissions  (with  and  without  mitigation)  reflect 
these  reductions. 

Reductions  in  carbon  monoxide  and  volatile  organic  compounds  (hydrocarbons)  are 
expected  beyond  those  already  included  in  the  project  design  to  ensure  that  flare  gas 
emissions  of  that  pollutant  do  not  exceed  applicable  regulatory  trigger  levels  (i.e., 
oxidation  catalyst).     These  reductions  are  due  to  the  use  of  low  CO  and  VOC 
emitting  engines  in  locomotives. 

5.2.7.3  Ambient  Impacts  near  Landfill  Site 

Table  5-15  shows  a  re-analysis  of  the  project's  air  quality  impacts  which  reflect  the 
mitigation  measures.   The  data  indicate  that  the  Rail  Access  Only  Alternative's 
mitigated  impacts  would  represent  the  following  fractions  of  the  most  stringent 
ambient  air  quality  standards  for  each  pollutant: 

Carbon  Monoxide  7% 

Nitrogen  Dioxide  53% 

Sulfur  Dioxide  10% 

Fine  Particulates  (PM10)  64% 
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Table  5-14 

Eagle  Mountain  Landfill  and  Recycling  Center 

Rail  Access  Only  Alternative 

Effect  of  Mitigation  on  Emissions 

(tons/yr) 

Activity 

NOx 

CO 

PM10 

voc 

SOx 

Without  Mitigation 

Trains 

2186 

321 

49 

103 

166 

Townsite 

18 

187 

2 

15 

1 

Onsite  Vehicle  Exhaust 

507 

87 

29 

26 

16 

Onsite  Fugitive  Dust 

93 

Landfill  Gas  Flare  Emissions 

208 

148 

132 

60 

77 

Fugitive  Landfill  Gas 

51 

Emergency  Generators 

0 

1 

0 

0 

0 

Maintenance  Paint  Shop 

0 

2 

Locomotive  Sand  Silo 

0 

Leachate/Condensate  Tanks 

0 

Fuel  Storage  and  Dispensing 

0 

Total  Emissions 

2920 

745 

305 

259 

261 

With  Mitigation 

Trains 

635 

223 

39 

64 

30 

Townsite 

18 

187 

2 

15 

1 

Onsite  Vehicle  Exhaust 

195 

111 

17 

24 

14 

Onsite  Fugitive  Dust 

93 

Landfill  Gas  Flares 

208 

148 

132 

60 

77 

Fugitive  Landfill  Gas 

51 

Emergency  Generators 

0 

1 

0 

0 

0 

Maintenance  Paint  Shop 

0 

2 

Locomotive  Sand  Silo 

0 

Leachate/Condensate  Tanks 

0 

Fuel  Storage  and  Dispensing 

0 

Total  Emissions 

1056 

670 

283 

218 

122 

Reduction  Due  to  Mitigation 

Emissions  (tons) 

1864 

75 

22 

42 

139 

Percent  Reduction 

64% 

10% 

7% 

16% 

53% 
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Table  5-15 

Eagle  Mountain  Landfill  and  Recycling  Center 

Rail  Access  Only  Alternative  With  Mitigation 

Ambient  Air  Quality  Impacts 

Pollutant/ 

Averaging 

Time 

California 
Standards 

National 
Standards 

EPA  Class 

n 

Increments 
0*g/m3> 

Modeled 
Ambient 
Impact1 
Oxg/m3) 

Ambient 

Background 

Levels2 

0*g/m3) 

Combined 
Levels 
0*g/m3) 

NOx 
1-hour 
Annual 

470 

100 

25 

237 
12 

75 
6 

312 
18 

so2 

1-hour 
3 -hour 
24-hour 
Annual 

655 
105 

1300 

365 

80 

512 
91 
20 

31 

30 

10 

1 

213 

34 
11 

244 

44 
12 

CO 
1-hour 
8-hour 

23,000 
10,000 

40,000 
10,000 

- 

1,603 
596 

10,354 
4,304 

11,957 
4,900 

PM10 
24-hour 
Annual 

50 
30 

150 
50 

30 

17 

323 
5 

210 

22 

242 
27 

4 


Footnote: 


Calculated  based  on  ambient  impacts  shown  in  Part  4  for  Proposed  Project  with  mitigation  and 

relative  onsite  emissions  between  Proposed  Project  with  mitigation  and  Rail  Access  Only 

Alternative  with  mitigation. 

For  NOx,  CO,  and  PM10,  maximum  levels  monitored  at  the  Project  Site.    Because  ambient  SOx 

levels  were  not  measured  at  the  Project  Site,  background  SOx  levels  are  the  maximum 

monitored  within  the  SEDAB. 

The  maximum  allowable  Class  II  PMi0  increment  may  be  exceeded  during  one  24-hour  period 

at  any  one  location.    For  the  mitigated  project,  the  Class  II  increment  was  not  exceeded  more 

than  once  at  any  location. 


These  levels  are  predictions  of  the  worst-case  project  impacts  at  any  location  outside 
of  the  project  boundary.   These  concentrations  are  projected,  in  the  absence  of 
mitigation  measures,  at  a  location  north,  northwest  and  west  of  the  community  of 
Eagle  Mountain. 

5.2.7.4  Impacts  at  a  Typical  Rail  Crossing 

Impacts  at  typical  rail  crossings  under  the  Rail  Access  Only  Alternative  would  be 
identical  to  those  discussed  in  Part  4  for  the  Proposed  Project. 


5-32 


5.2.7.5  Impacts  on  Joshua  Tree  National  Park 

A  separate  analysis  of  the  ambient  impacts  on  the  Joshua  Tree  National  Park  was  also 
performed  with  a  detailed  discussion  of  the  analysis  included  as  in  Part  6. 

5.2.7.6  Cumulative  Impacts  at  the  Project  Site 

A  detailed  analysis  of  the  cumulative  impacts  at  the  Project  Site  for  the  Rail  Access 
Only  Alternative  with  mitigation  is  included  in  Part  8. 

5.2.8  Assessment  of  Significance 

5.2.8.1  Significance  Comparison  Tables 

Ozone.   Table  5-16  compares  the  impacts  of  the  Rail  Access  Only  Alternative  with 
various  significance  criteria  for  ozone.   In  this  table,  hydrocarbon  and  NOx  emissions 
are  used  to  evaluate  the  significance  of  ozone  impacts;  there  are  no  approved 
techniques  available  which  can  be  used  to  estimate  the  change  in  ambient  ozone 
concentrations  due  to  any  of  the  alternatives.  As  shown  in  Table  5-16,  many  of  the 
emission  and  concentration  based  significance  thresholds  are  exceeded  by  this  project 
alternative  with  and  without  mitigation.   As  such,  the  Rail  Access  Only  Alternative 
would  be  expected  to  have  a  significant  impact  on  ozone,  due  to  increases  in 
hydrocarbon  and  NOx  emissions. 

Nitrogen  Dioxide.   Table  5-17  compares  the  impacts  of  the  Rail  Access  Only 
Alternative  with  various  significance  criteria  for  nitrogen  dioxide.   The  data  show  that 
this  project  alternative  results  in  significant  impacts  for  this  pollutant  when  compared 

Carbon  Monoxide.  The  impact  of  the  Rail  Access  Only  Alternative  on  carbon 
monoxide  is  shown  in  Table  5-18.     Once  again,  the  data  show  that  this  project 
alternative  results  in  significant  impacts  for  this  pollutant  when  compared  to  a  zero 
baseline  due  to  exceedances  of  many  of  the  emission/concentration  based  significance 
thresholds. 

Sulfur  Dioxide.   Table  5-19  shows  the  impacts  of  the  Rail  Access  Only  Alternative 
on  sulfur  dioxide.    Once  again,  the  data  show  that  this  project  alternative  results  in 
significant  impacts  for  this  pollutant  when  compared  to  a  zero  baseline  due  to 
exceedances  of  many  of  the  emission/concentration  based  significance  thresholds. 

Particulate  Sulfates.  Since  particulate  sulfates  are  formed  in  the  atmosphere  from 
emissions  of  sulfur  dioxide,  conclusions  regarding  the  significance  of  sulfur  dioxide 
impacts  would  be  applicable  to  sulfates  as  well. 

Fine  Particulates.   The  impacts  on  fine  particulates  of  the  Rail  Access  Only 
Alternative  are  shown  in  Table  5-20.     Once  again,  the  data  show  that  this 


5-33 


Table  5-16 

Assessment  of  Significance  for  Hydrocarbons/Oxides  of  Nitrogen/Ozone 

Eagle  Mountain  Landfill  and  Recycling  Center 

Rail  Access  Only  Alternative 

Measure  of  Significance 

Level 

HC  Without 
Mitigation 

HCWith 
Mitigation 

NOx 
Without 
Mitigation 

NOx  With 
Mitigation 

Hydrocarbon/Oxides  of  Nitrogen  Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

25  tons/year 

259 

179 

2920 

1056 

AQMD  Major 
Modification 

25  tons/year 

259 

179 

2920 

1056 

AQMD  BACT 

0  lbs/day 

1418 

979 

16001 

5791 

AQMD  Offsets 

4  tons/year 

259 

179 

2920 

1056 

AQMD  CEQA 

55  lbs/day 

1418 

979 

16001 

5791 

AQMD  Major  PSD 

25  tons/year 

259 

179 

2920 

1056 

AQMD  Significant 
Increase  PSD 

25  tons/year 

259 

179 

2920 

1056 

EPA  Major  Source 

100  tons/year 

259 

179 

2920 

1056 

EPA  Major  Modification 

40  tons/year 
(VOC) 

259 

179 

2920 

1056 

EPA  Major  Modification 

50  tons/year 
(NMOC) 

51 

51 

N/A 

N/A 

Ozone  Concentration-Based  Measures  -  Industrial  Sources 

None 

N/A 

N/A 

N/A 

N/A 

N/A 

Ozone  Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy 

0.54  pphm 

N/A 

N/A 

N/A 

N/A 

ARB  Reporting 

1  pphm 

N/A 

N/A 

N/A 

N/A 

to  a  zero  baseline  due  to  exceedances  of  many  of  the  emission/concentration  based 
significance  thresholds. 
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Table  5-17 

Assessment  of  Significance  for  Oxides  of  Nitrogen 

Eagle  Mountain  Landfill  and  Recycling  Center 

Rail  Access  Only  Alternative 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

25  tons/year 

2920 

1056 

AQMD  Major  Modification 

25  tons/year 

2920 

1056 

AQMD  BACT 

0  lbs/day 

16001 

5791 

AQMD  Offsets 

4  tons/year 

2920 

1056 

AQMD  CEQA 

55  lbs/day 

16001 

5791 

AQMD  Major  PSD 

25  tons/year 

2920 

1056 

AQMD  Significant  Increase  PSD 

25  tons/year 

2920 

1056 

AQMD  RECLAIM 

4  tons/year 

2920 

1056 

EPA  Major  Source 

100  tons/year 

2920 

1056 

EPA  Major  Modification 

40  tons/year 

2920 

1056 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling  1-hr 

20  /ig/m3 

294 

237 

AQMD/EPA  Class  I  Annual 

2.5  /tg/m3 

<2* 

<1* 

AQMD/EPA  Class  II  Annual 

25  /tg/m3 

20 

12 

EPA  de  Minimis  Annual 

14  /ig/m3 

20 

12 

EPA  Significant  Annual 

1  /ig/m3 

20 

12 

Nitrogen  Dioxide  Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  1-Hr 

0.18  pphm 

16 

13 

ARB  Report  1-Hr 

1.0  pphm 

16 

13 

ARB  Report  Annual 

0.1  pphm 

1 

1 

♦Maximum  for  Class  I  area  (Joshua  Tree  National  Park) 
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Table  5-18 

Assessment  of  Significance  for  Carbon  Monoxide 

Eagle  Mountain  Landfill  and  Recycling  Center 

Rail  Access  Only  Alternative 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

100  tons/year 

745 

670 

AQMD  Major  Modification 

100  tons/year 

745 

670 

AQMD  BACT 

0  lbs/day 

4107 

3693 

AQMD  Offsets 

29  tons/year 

745 

670 

AQMD  CEQA 

550  lbs/day 

4107 

3693 

AQMD  Major  PSD 

25  tons/year 

745 

670 

AQMD  Significant  Increase  PSD 

25  tons/year 

745 

670 

EPA  Major  Source 

250  tons/year 

745 

670 

EPA  Major  Modification 

100  tons/year 

745 

670 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling 

1,100 /ig/m3  1-Hr 
500  /ig/m3  8-Hr 

1666 
620 

1603 
596 

EPA  de  Minimis  8-Hr 

575  /tg/m3 

620 

596 

EPA  Significant  8-Hr 

500  /ig/m3 

620 

596 

EPA  Significant  1-Hr 

2,000  /ig/m3 

1666 

1613 

Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  1-Hr 

0.02  ppm 

1 

1 

ARB  Report  1-Hr 

1  ppm 

1 

1 

ARB  Report  8-Hr 

0.1  ppm 

1 

1 
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Table  5-19 

Assessment  of  Significance  for  Sulfur  Dioxide 

Eagle  Mountain  Landfill  and  Recycling  Center 

Rail  Access  Only  Alternative 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

100  tons/year 

261 

122 

AQMD  Major  Modification 

40  tons/year 

261 

122 

AQMD  BACT 

0  lbs/day 

1429 

6698 

AQMD  Offsets 

4  tons/year 

261 

122 

AQMD  CEQA 

150  lbs/day 

1429 

6968 

AQMD  Major  PSD 

25  tons/year 

261 

122 

AQMD  Significant  Increase  PSD 

25  tons/year 

261 

122 

AQMD  RECLAIM 

4  tons/year 

261 

122 

EPA  Major  Source 

100  tons/year 

261 

122 

EPA  Major  Modification 

40  tons/year 

261 

122 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling  24-hr 

1  /ig/m* 

11 

10 

AQMD  Class  I  Annual 

2  /ig/m3 

<1* 

<1* 

AQMD  Class  I  24-Hr 

5  /ig/nr> 

<3* 

<3* 

AQMD  Class  I  3-Hr 

25  figlm3 

<9* 

<9* 

AQMD  Class  II  Annual 

20  /ig/m* 

2 

1 

AQMD  Class  II  24-Hr 

91  /tg/nr* 

11 

10 

AQMD  Class  H  3-Hr 

512  /xg/nr1 

33 

30 

EPA  Class  I  Annual 

2  jig/nr* 

<1* 

<1* 

EPA  Class  I  24-Hr 

5  /ig/mJ 

<3* 

<3* 

EPA  Class  I  3-Hr 

25  /ig/mJ 

<9* 

<9* 

EPA  de  Minimis  24-Hr 

13  /ig/m3 

11 

10 

EPA  Significant  Annual 

1  /ig/m5 

2 

1 

EPA  Significant  24-Hr 

5  fig/m3 

11 

10 

EPA  Significant  3-Hr 

25  /ig/mj 

33 

30 

Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  1-Hr 

0.33  pphm  1-Hr 

1 

1 

ARB  Reporting  1-Hr 

1  pphm  1-Hr 

1 

1 

♦Maximum  for  Class  I  area  (Joshua  Tree  National  Park) 
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Table  5-20 

Assessment  of  Significance  for  Fine  Particulate  (PM10) 

Eagle  Mountain  Landfill  and  Recycling  Center 

Rail  Access  Only  Alternative 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Directly  Emitted  PMJ0  Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

100  tons/year 

305 

283 

AQMD  Major  Modification 

15  tons/year 

350 

283 

AQMD  BACT 

0  lbs/day 

1671 

1546 

AQMD  Offsets 

4  tons/year 

305 

283 

AQMD  Major  PSD 

25  tons/year 

305 

283 

AQMD  Significant  Increase  PSD 

15  tons/year 

305 

283 

EPA  Major  Source 

100  tons/year 

305 

283 

EPA  Major  Modification 

15  tons/year 

305 

283 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling 

1  Mg/m3 

- 

- 

AQMD  Class  I  Annual 

5  /tg/m3 

<1* 

<1* 

AQMD  Class  I  24-Hr 

10  g/m3 

<7* 

<6* 

AQMD  Class  II  Annual 

19  /ig/m3 

5 

5 

AQMD  Class  U  24-Hr 

37  /ig/m3 

34 

32 

EPA  Class  I  Annual 

4  /ig/m3 

<1* 

<1* 

EPA  Class  I  24-Hr 

8  /ig/m3 

<7* 

<6* 

EPA  Class  II  Annual 

17  /ig/m3 

5 

5 

EPA  Class  H  24-Hr 

30  /ig/m3 

34 

32 

EPA  de  Minimis  24-Hr 

10  /tg/m3 

34 

32 

EPA  Significant  Annual 

1  /tg/m3 

5 

5 

EPA  Significant  24-Hr 

5  /tg/m3 

34 

32 

Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  24-Hr 

1.2  /tg/m3 

32 

32 

ARB  Reporting  24-Hr 

1  fig/m3 

32 

32 

ARB  Reporting  Annual 

0.1  /tg/m3 

5 

5 

♦Maximum  for  Class  I  area  (Joshua  Tree  National  Park) 
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5.2.8.2  Regional  Visibility 

Regional  visibility  is  affected  by  emissions  of  hydrocarbons,  oxides  of  nitrogen,  sulfur 
dioxide,  and  particulate  matter.   A  detailed  analysis  of  the  Proposed  Project's  impacts 
on  regional  visibility  is  included  in  Part  6  for  the  Joshua  Tree  National  Park  impact 
analysis.   Based  on  this  analysis,  the  Proposed  Project  would  not  be  expected  to  have 
a  noticeable  change  in  regional  visibility.    Because  the  onsite  emissions  for  the  Project 
Alternative  are  similar  to  the  Proposed  Project,  this  Alternative  would  also  be 
expected  to  have  similar  regional  visibility  impacts. 

5.2.8.3  Acid  Deposition 

Acid  deposition  in  California  results  from  pollutants  formed  from  oxides  of  nitrogen 
and  sulftir  oxides  emissions.     A  detailed  analysis  of  acid  deposition  for  the  Proposed 
Project  is  included  in  Part  6  for  the  Joshua  Tree  National  Park  impact  analysis. 
Based  on  this  analysis,  the  Proposed  Project  would  not  have  a  significant  impact  on 
acid  deposition.   Because  the  onsite  emissions  for  this  project  alternative  are  similar 
to  the  Proposed  Project,  this  Alternative  would  also  be  expected  to  have  similar 
impacts. 

5.2.8.4  Toxic  Air  Pollutants 

Each  of  the  project  alternatives  is  expected  to  have  the  same  impact  with  respect  to 
air  toxics,  which  are  associated  with  the  combustion  of  flare  gases.   Although  the 
analyses  presented  in  this  report  assume  that  landfill  gas  generation  rates  would  be  the 
same  for  both  in-basin  and  desert  sites,  the  drier  climate  and  lower  moisture  content 
in  the  waste  would  be  expected  to  result  in  lower  generation  rates  for  the  desert  site 
alternatives.     The  lower  gas  generation  rates  would  result  in  less  flaring,  which  in 
turn  would  mean  lower  emissions  of  toxic  air  contaminants. 

The  screening  level  risk  assessment  shown  in  Attachment  C  indicates  that  the  risk 
from  toxic  air  contaminants  associated  with  the  Proposed  Project  is  greater  than  a  one 
in  a  million  level  which  is  typically  assumed  to  represent  a  significant  impact. 

Based  on  all  of  these  factors,  a  significant  impact  is  expected  from  toxic  air 
contaminants  for  the  Rail  Access  Only  Alternative  as  well. 

5.2.8.5  Global  Warming 

"Greenhouse"  gases  which  could  contribute  to  the  global  warming  effect  are  generated 
by  the  operation  of  landfill  equipment,  the  flaring  of  landfill  gases,  and  the 
transportation  of  waste  material. 

The  Rail  Access  Only  Alternative  results  in  a  9%  reduction  of  "greenhouse"  gas 
emissions  for  the  operation  of  landfill  equipment,  as  compared  with  the  Proposed 
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5.3.3  Emissions  -  Operation 

5.3.3.1  Solid  Waste  Transport 

Under  the  Alternate  Road  Alignment  Alternative,  solid  waste  will  be  transported  to 
landfill  by  rail  and  truck.   The  configurations  of  the  trains  will  be  the  same  under  the 
Alternate  Road  Alignment  Alternative  as  described  above  for  the  Proposed  Project 
with  rail  emissions  unchanged  from  those  shown  for  the  Proposed  Project  in  Part  4. 
Due  to  the  slightly  longer  haul  distances,  the  truck  haul  emissions  for  the  Alternate 
Road  Alignment  Alternative  will  be  higher  than  the  levels  shown  for  the  Proposed 
Project.   Table  5-21  summarizes  the  truck  haul  emissions  associated  with  the  project 
alternative  with  detailed  emissions  calculations  included  in  Attachment  A. 

5.3.3.2  On-Site  Material  Handling  (except  Fugitive  Dust) 

The  onsite  mobile  emissions  will  be  the  same  as  for  the  Proposed  Project.   These 
emission  estimates  are  discussed  in  Part  4. 

5.3.3.3  Landfill  Gas  Generation  and  Combustion 

Estimates  of  landfill  gas  generation,  and  associated  emissions  impacts,  are  the  same 
for  the  Alternate  Road  Alignment  Alternative  as  for  the  Proposed  Project.   These 
estimates  are  discussed  in  Part  4. 

5.3.3.4  Fugitive  Dust 

Fugitive  dust  emissions  for  the  Alternate  Road  Alignment  Alternative  are  the  same  as 
for  the  Proposed  Project.   These  emission  estimates  are  discussed  in  Part  4. 

5.3.3.5  Miscellaneous  Sources 

Estimates  of  emissions  for  miscellaneous  emission  sources,  such  as  emergency 
generators,  fuel  storage  and  dispensing,  and  a  maintenance  paint  shop,  are  the  same 
for  the  Alternate  Road  Alignment  Alternative  as  for  the  Proposed  Project.   These 
estimates  are  discussed  in  Part  4. 

5.3.3.6  Townsite 

The  estimate  of  emissions  for  the  development  of  the  Eagle  Mountain  Townsite  for 
the  Alternate  Road  Alignment  Alternative  will  be  the  same  as  those  discussed  in 
Part  4  for  the  Proposed  Project. 
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5.3.4  Project  Impacts  (Without  Mitigation) 

5.3.4.1  Total  Project  Emissions 

Total  emissions  for  all  sources  under  the  Alternate  Road  Alignment  Alternative  at 
maximum  projected  operating  levels  are  shown  in  Table  5-21.   These  emission  levels 
include  controls  that  the  project  must  incorporate  in  order  to  comply  with  the 
SCAQMD  and  U.S.  EPA  emission  standards. 

5.3.4.2  Ambient  Impacts  Near  the  Landfill  Site 

Because  the  emission  estimates  for  onsite  sources  are  identical  for  both  the  Alternate 
Road  Alignment  Alternative  and  the  Proposed  Project,  the  ambient  impacts  for  both 
projects  will  also  be  identical.   The  ambient  impact  analysis  for  the  Proposed  Project 
is  discussed  in  Part  4. 

5.3.4.3  Impacts  at  a  Typical  Rail  Crossing 

Impacts  at  typical  rail  crossings  under  the  Alternate  Road  Alignment  Alternative 
would  be  identical  to  those  discussed  in  Part  4  for  the  Proposed  Project. 

5.3.4.4  Impacts  on  Joshua  Tree  National  Park 

Impacts  at  the  Joshua  Tree  National  Park  under  the  Alternate  Road  Alignment 
Alternative  will  be  identical  to  those  discussed  in  Part  4  for  the  Proposed  Project. 

5.3.4.5  Cumulative  Impacts  at  the  Project  Site 

A  detailed  analysis  of  the  cumulative  impacts  at  the  Project  Site  for  the  Alternate 
Road  Alignment  Alternative  without  mitigation  is  included  in  Part  8. 

5.3.5  Consistency  with  Regulatory  Programs 

5.3.5.1  Consistency  with  Federal  Requirements 

Prevention  of  Significant  Deterioration.   The  determination  as  to  whether  the 
Alternate  Road  Alignment  Alternative  will  be  subject  to  Prevention  of  Significant 
Deterioration  (PSD)  review  will  be  identical  to  the  conclusion  reached  in  Part  4  for 
the  Proposed  Project. 

New  Source  Performance  Standards  for  Non-Metallic  Mineral  Processing  Plants 
(40CFR,  Part  60,  Subpart  000).   As  in  the  case  of  the  Proposed  Project,  the 
material  processing  plants  under  the  Alternate  Road  Alignment  Alternative  would  be 
subject  to,  and  is  expected  to  comply  with,  this  applicable  federal  New  Source 
Performance  Standard. 
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New  Source  Performance  Standard  for  Municipal  Solid  Waste  Landfills  (40CFR, 
Part  60,  Subpart  WWW).   As  in  the  case  of  the  Proposed  Project,  the  Alternate 
Road  Alignment  Alternative  will  be  subject  to,  and  is  expected  to  comply  with,  this 
federal  New  Source  Performance  Standard. 

National  Emissions  Standards  for  Hazardous  Air  Pollutants  (40CFR,  Part  61). 

There  are  no  National  Emissions  Standards  applicable  to  this  project  alternative. 

Title  V  Operating  Permits  Program  (40CFR,  Part  70).   This  program  establishes  a 
comprehensive  operating  permit  program  for  Major  stationary  sources.    Since  the 
only  purpose  of  the  Title  V  regulation  is  to  combine  all  applicable  requirements  from 
other  air  quality  regulatory  programs  into  a  single  permit,  there  are  no  additional 
emission  limits  or  control  technology  requirements  imposed  by  the  program.   This 
project  alternative  will  be  subject  to  the  Title  V  permit  program. 

5.3.5.2  Consistency  with  Local  Requirements 

Prohibitory  Rules.   The  South  Coast  Air  Quality  Management  District  limits  the 
emissions  of  various  pollutants  from  many  sources  in  the  District,  including  landfill 
flares  and  other  gas  combustion  devices.   These  rules  will  apply  to  this  project 
alternative,  and  the  project  alternative  has  been  designed  to  comply  with  them.   A 
detailed  discussion  of  these  rules  is  included  in  Part  4.   The  applicable  rules  are 
shown  below. 


Rule  53  (Specific  Air  Contaminants) 

Rule  201  (Permits  to  Construct) 

Rule  202  (Permits  to  Operate) 

Rule  401  (Visible  Emissions) 

Rule  402  (Nuisance) 

Rule  403  (Fugitive  Dust) 

Rule  404  (Particulate  Matter  -  Concentration) 

Rule  405  (Solid  Particulate  Matter  -  Weight) 

Rule  407  (Liquid  and  Gaseous  Air  Contaminants) 

Rule  409  (Combustion  Contaminants) 

Rule  431.1  (Sulfur  Content  of  Gaseous  Fuels) 

Rule  461  (Gasoline  Transfer  and  Dispensing) 

Rule  474  (Fuel-Burning  Equipment  -  Oxides  of  Nitrogen) 

Rule  481  (Spray  Coating  Operations) 

Rule  1107  (Coating  of  Metal  Parts  and  Products) 

Rule  1150  (Excavation  of  Landfill  Sites) 

Rule  1 150. 1  (Control  of  Gaseous  Emissions  from  Active  Landfills) 

Rule  1171  (Solvent  Cleaning  Operations) 


5-44 


Regulation  EX  (New  Source  Performance  Standards).   The  South  Coast  Air  Quality 
Management  District  has  adopted  by  reference  the  federal  New  Source  Performance 
Standards.    A  discussion  of  the  applicable  federal  New  Source  Performance  Standards 
is  included  in  Part  4. 

Regulation  X  (National  Emission  Standards  for  Hazardous  Air  Pollutants).  The 

South  Coast  Air  Quality  Management  District  has  adopted  by  reference  the  federal 
National  Emissions  Standards  for  Hazardous  Air  Pollutants.   A  discussion  of  the 
applicable  federal  New  Source  Performance  Standards  is  included  in  Part  4. 

Regulation  XDI  (New  Source  Review).   The  South  Coast  Air  Quality  Management 
District  New  Source  Review  rules  (contained  in  Regulation  II  and  Regulation  XEQ  of 
the  SCAQMD  Rules  and  Regulations)  govern  the  preconstruction  review  of  new  and 
modified  stationary  sources  that  emit  nonattainment  pollutants.   The  discussion  of  this 
rule  in  Part  4  with  respect  to  the  Proposed  Project  would  apply  to  the  Alternate  Road 
Alignment  Alternative  as  well. 

Regulation  XTV  (Toxics).   Rule  1401  will  require  that  a  health  risk  assessment  be 
performed  for  permit  units  required  to  undergo  new  source  review  according  to 
Regulation  XDI.   The  discussion  of  this  rule  in  Part  4  with  respect  to  the  Proposed 
Project  would  apply  to  the  Alternate  Road  Alignment  Alternative  as  well. 

Regulation  XVII  (Prevention  of  Significant  Deterioration).   The  discussion  of  this 
rule  in  Part  4  with  respect  to  the  Proposed  Project  would  apply  to  the  Alternate  Road 
Alignment  Alternative  as  well. 

Regulation  XX  (RECLAIM).   The  discussion  of  this  rule  in  Part  4  with  respect  to 
the  Proposed  Project  would  apply  to  the  Alternate  Road  Alignment  Alternative  as 
well. 

Regulation  XXX  (Title  V  Permits).   The  discussion  of  this  rule  in  Part  4  with 
respect  to  the  Proposed  Project  would  apply  to  the  Alternate  Road  Alignment 
Alternative  as  well. 

5.3.6  Mitigation 

The  same  mitigation  measures  discussed  above  for  the  Proposed  Project  would  be 
applicable  to  the  Alternate  Road  Alignment  Alternative.   The  same  mitigation 
measures  recommended  for  the  Proposed  Project  are  recommended  as  well  for  the 
Alternate  Road  Alignment  Alternative.   These  measures  are  listed  below  and 
discussed  in  more  detail  in  Part  4. 

•  Mitigation  Measure  AQ-1:  Truck  Emission  Standards 

•  Mitigation  Measure  AQ-2:  Diesel  Fuel  Quality 
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Mitigation  Measure  AQ-3:  South  Coast  Air  Quality  Management  District 

Smoke  Enforcement  Program 

Mitigation  Measure  AQ-4:  California  Highway  Patrol  Diesel  Truck 

Inspection  Program 

Mitigation  Measure  AQ-5:  Locomotive  Operating  Procedures 

Mitigation  Measure  AQ-6:  Diesel  Fuel  for  Locomotive  Operations 

Mitigation  Measure  AQ-7:  Diesel  Locomotive  Emission  Standards 

Mitigation  Measure  AQ-8:  Diesel  Locomotive  Low  Emission  Retrofits 

Mitigation  Measure  AQ-9:  Alternative  Fuels  for  Diesel  Locomotives 

Mitigation  Measure  AQ-10:  Electrification  of  the  Eagle  Mountain  Railway 

Mitigation  Measure  AQ-11:  Landfill  Equipment  Operating  Procedures 

Mitigation  Measure  AQ-12:  Diesel  Fuel  for  Landfill  Equipment 

Mitigation  Measure  AQ-13:  On-High  way  Engines  for  Landfill  Equipment 

Mitigation  Measure  AQ-14:  Low  NOx  Engine  Design  for  Landfill 

Equipment 

Mitigation  Measure  AQ-15:  Construction  Equipment  Emission  Standards 

Mitigation  Measure  AQ-16:  Electrification  of  Landfill  Equipment 

Mitigation  Measure  AQ-17:  Control  of  Flare  Emissions 

Mitigation  Measure  AQ-18:  Temporary  Road  Surfaces 

Mitigation  Measure  AQ-19:  Transitional  Road  Surfaces 

Mitigation  Measure  AQ-20:  Permanent  Road  Surfaces 

Mitigation  Measure  AQ-21:  Tailing  and  Overburden  Excavation 

Mitigation  Measure  AQ-21:  Miscellaneous  Fugitive  Dust  Sources 

Mitigation  Measure  AQ-22:  Wind  Erosion 

Mitigation  Measure  AQ-23:  Offsite  Paved  Roads 

Mitigation  Measure  AQ-25:  Material  Processing  Plants 

Mitigation  Measure  AQ-26:  Air  Quality  Monitoring  System 


5.3.7  Project  Impacts  (With  Mitigation) 

5.3.7.1  Total  Project  Emissions 

Table  5-22  summarizes  the  emissions  for  the  Alternate  Road  Alignment  Alternative 
with  mitigation. 

5.3.7.2  Effects  of  Mitigation 

Table  5-23shows  the  effect  of  the  recommended  mitigation  measures  on  total  project 
emissions. 

The  data  show  that  the  recommended  mitigation  measures  have  the  greatest  benefits 
for  reducing  emissions  of  oxides  of  nitrogen  and  sulfur  dioxide.   The  oxides  of 
nitrogen  reductions  are  due  to  the  use  of  low  NOx  emitting  engines  in  locomotives 
and  on-site  landfill  equipment.   The  NOx  reductions  associated  with  the  use  of  a  urea 
injection  system  on  the  flare  at  maximum  flare  gas  production  levels  are  not  shown  as 
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Table  5-23 

Eagle  Mountain  Landfill  and  Recycling  Center 

Alternate  Road  Alignment  Alternative 

Effect  of  Mitigation  on  Emissions 

(tons/yr) 

Activity 

NOx 

CO 

PM10 

voc 

SOx 

Without  Mitigation 

Trains 

2186 

321 

49 

103 

166 

Transfer  Trucks 

192 

89 

26 

19 

5 

Townsite 

18 

187 

2 

15 

1 

Onsite  Vehicle  Exhaust 

551 

95 

32 

29 

17 

Onsite  Fugitive  Dust 

102 

Landfill  Gas  Flare  Emissions 

231 

165 

147 

67 

85 

Fugitive  Landfill  Gas 

57 

Emergency  Generators 

0 

1 

0 

0 

0 

Maintenance  Paint  Shop 

0 

2 

Locomotive  Sand  Silo 

0 

Leachate/Condensate  Tanks 

0 

Fuel  Storage  and  Dispensing 

0 

Total  Emissions 

3178 

858 

357 

293 

276 

With  Mitigation 

Trains 

635 

223 

39 

64 

30 

Transfer  Trucks 

184 

88 

25 

18 

5 

Townsite 

18 

187 

2 

15 

1 

Onsite  Vehicle  Exhaust 

326 

139 

17 

29 

17 

Onsite  Fugitive  Dust 

102 

Landfill  Gas  Flares 

231 

165 

147 

67 

87 

Fugitive  Landfill  Gas 

57 

Emergency  Generators 

0 

1 

0 

0 

0 

Maintenance  Paint  Shop 

0 

2 

Locomotive  Sand  Silo 

0 

Leachate/Condensate  Tanks 

0 

Fuel  Storage  and  Dispensing 

0 

Total  Emissions 

1293 

803 

334 

253 

139 

Reduction  Due  to  Mitigation 

Emissions  (tons) 

1885 

55 

23 

40 

137 

Percent  Reduction 

59% 

6% 

6% 

14% 

50% 

r    ' 
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a  credit  in  these  tables,  since  they  have  been  incorporated  into  the  project  design  and 
are  reflected  in  all  estimates  of  project  emissions.   This  is  because  it  is  anticipated 
that  this  level  of  control  may  be  required  by  regulation  at  the  future  date. 

The  sulfur  dioxide  reductions  are  due  to  the  use  of  ultra-low  sulfur  fuel  in 
locomotives.   The  use  of  this  fuel  results  in  associated  reductions  in  particulate  matter 
emissions  as  well.   The  project  design  reflects  the  particulate  and  sulfur  dioxide 
emission  reductions  associated  with  the  use  of  low-sulfur  fuel  for  onsite  mobile 
equipment,  since  the  use  of  this  fuel  is  required  by  CARB  regulations. 

In  addition,  the  project  design  reflects  substantial  reductions  (see  detailed  calculations 
in  Attachment  A,  up  to  95%)  in  particulate  emissions  due  to  a  variety  of  dust 
suppression  techniques,  since  it  is  likely  that  these  measures  would  be  required  in 
order  to  comply  with  South  Coast  Air  Quality  Management  District  requirements. 
Consequently,  all  estimates  of  project  emissions  (with  and  without  mitigation)  reflect 
these  reductions. 

Reductions  in  carbon  monoxide  and  volatile  organic  compounds  (hydrocarbons)  are 
expected  beyond  those  already  included  in  the  project  design  to  ensure  that  flare  gas 
emissions  of  that  pollutant  do  not  exceed  applicable  regulatory  trigger  levels  (i.e., 
oxidation  catalyst).    These  reductions  are  due  to  the  use  of  low  emitting  engines  for 
the  locomotives. 

5.3.7.3  Ambient  Impacts  Near  Landfill  Site 

Because  the  emission  estimates  for  onsite  sources  are  identical  for  both  the  Alternate 
Road  Alignment  Alternative  and  the  Proposed  Project,  the  ambient  impacts  for  both 
projects  will  also  be  identical.   The  ambient  impact  analysis  for  the  Proposed  Project 
is  discussed  in  Part  4. 

5.3.7.4  Impacts  at  a  Typical  Rail  Crossing 

Impacts  at  typical  rail  crossings  under  the  Alternate  Road  Alignment  Alternative 
would  be  identical  to  those  discussed  in  Part  4  for  the  Proposed  Project. 

5.3.7.5  Impacts  on  Joshua  Tree  National  Park 

Impacts  at  the  Joshua  Tree  National  Park  under  the  Alternate  Road  Alignment 
Alternative  will  be  identical  to  those  discussed  in  Part  4  for  the  Proposed  Project. 

5.3.7.6  Cumulative  Impacts  at  the  Project  Site 

A  detailed  analysis  of  the  cumulative  impacts  at  the  Project  Site  for  the  Alternate 
Road  Alignment  Alternative  with  mitigation  is  included  in  Part  8. 
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5.3.8  Assessment  of  Significance 

5.3.8.1  Significance  Comparison 

Ozone.  Table  5-24  compares  the  impacts  of  the  Alternate  Road  Alignment 
Alternative  with  various  significance  criteria  for  ozone.    As  shown  in  Table  5-24, 
many  of  the  emission  and  concentration  based  significance  thresholds  are  exceeded  by 
this  project  alternative  with  and  without  mitigation.   As  such,  the  Alternative  Road 
Alignment  Project  would  be  expected  to  have  a  significant  impact  on  ozone,  due  to 
increases  in  hydrocarbon  and  NOx  emissions. 

Nitrogen  Dioxide.   Table  5-25  compares  the  impacts  of  the  Alternate  Road  Alignment 
Alternative  with  various  significance  criteria  for  nitrogen  dioxide.    The  data  show  that 
this  project  alternative  results  in  significant  impacts  for  this  pollutant  when  compared 
to  a  zero  baseline  due  to  exceedances  of  many  of  the  emission/concentration  based 
significance  thresholds. 

Carbon  Monoxide.   The  impact  of  the  Alternate  Road  Alignment  Alternative  on 
carbon  monoxide  is  shown  in  Table  5-26.    Once  again,  the  data  show  that  this  project 
alternative  results  in  significant  impacts  for  this  pollutant  when  compared  to  a  zero 
baseline  due  to  exceedances  of  many  of  the  emission/concentration  based  significance 
thresholds. 

Sulfur  Dioxide.   Table  5-27  shows  the  impacts  of  the  Alternate  Road  Alignment 
Alternative  on  sulfur  dioxide.    Once  again,  the  data  show  that  this  project  alternative 
results  in  significant  impacts  for  this  pollutant  when  compared  to  a  zero  baseline  due 
to  exceedances  of  many  of  the  emission/concentration  based  significance  thresholds. 

Particulate  Sulfates.  Since  particulate  sulfates  are  formed  in  the  atmosphere  from 
emissions  of  sulfur  dioxide,  conclusions  regarding  the  significance  of  sulfur  dioxide 
impacts  would  also  be  applicable  to  sulfates. 

Fine  Particulates  -  The  impacts  on  fine  particulates  of  the  Alternate  Road  Alignment 
Alternative  are  shown  in  Table  5-28.   Once  again,  the  data  show  that  this  project 
alternative  results  in  significant  impacts  for  this  pollutant  when  compared  to  a  zero 
baseline  due  to  exceedances  of  many  of  the  emission/concentration  based  significance 
thresholds. 

5.3.8.2  Regional  Visibility 

Regional  visibility  is  affected  by  emissions  of  hydrocarbons,  oxides  of  nitrogen,  sulfur 
dioxide,  and  particulate  matter.   A  detailed  analysis  of  the  Proposed  Project's  impacts 
on  regional  visibility  is  included  in  Part  6  for  the  Joshua  Tree  National  Park  impact 
analysis.   Based  on  this  analysis,  the  Proposed  Project  would  not  be  expected  to  have 
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Table  5-24 

Assessment  of  Significance  for  Hydrocarbons/Oxides  of  Nitrogen/Ozone 

Eagle  Mountain  Landfill  and  Recycling  Center 

Alternate  Road  Alignment  Alternative 

Measure  of  Significance 

Level 

HC  Without 
Mitigation 

HC  With 
Mitigation 

NOx 
without 
Mitigation 

NOx  with 
Mitigation 

Hydrocarbon/Oxides  of  Nitrogen  Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

25  tons/year 

293 

253 

3178 

1293 

AQMD  Major 
Modification 

25  tons/year 

293 

253 

3178 

1293 

AQMD  BACT 

0  lbs/day 

1606 

1391 

17418 

7090 

AQMD  Offsets 

4  tons/year 

293 

253 

3178 

1293 

AQMD  CEQA 

55  lbs/day 

1606 

1391 

17418 

7090 

AQMD  Major  PSD 

25  tons/year 

293 

253 

3178 

1293 

AQMD  Significant 
Increase  PSD 

25  tons/year 

293 

253 

3178 

1293 

EPA  Major  Source 

100  tons/year 

293 

253 

3178 

1293 

EPA  Major 
Modification 

40  tons/year 
(VOC,  NOx) 

293 

253 

3178 

1293 

EPA  Major 
Modification 

50  tons/year 
(NMOC) 

57 

57 

N/A 

N/A 

Concentration-Based  Measures-Industrial  Sources 

None 

N/A 

N/A 

N/A 

N/A 

N/A 

Ozone  Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy 

0.54  pphm 

N/A 

N/A 

N/A 

N/A 

ARB  Reporting 

1  pphm 

N/A 

N/A 

N/A 

N/A 
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Table  5-25 

Assessment  of  Significance  for  Oxides  of  Nitrogen 

Eagle  Mountain  Landfill  and  Recycling  Center 

Alternate  Road  Alignment  Alternative 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

25  tons/year 

3178 

1293 

AQMD  Major  Modification 

25  tons/year 

3178 

1293 

AQMD  BACT 

0  lbs/day 

17418 

7090 

AQMD  Offsets 

4  tons/year 

3178 

1293 

AQMD  CEQA 

55  lbs/day 

17418 

7090 

AQMD  Major  PSD 

25  tons/year 

3178 

1293 

AQMD  Significant  Increase  PSD 

25  tons/year 

3178 

1293 

AQMD  RECLAIM 

4  tons/year 

3178 

1293 

EPA  Major  Source 

100  tons/year 

3178 

1293 

EPA  Major  Modification 

40  tons/year 

3178 

1293 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling  1-hr 

20  /tg/m3 

323 

266 

AQMD/EPA  Class  I  Annual 

2.5  /ig/m3 

2* 

1* 

AQMD/EPA  Class  II  Annual 

25  /ig/m3 

22 

14 

EPA  de  Minimis  Annual 

14  /ig/m3 

22 

14 

EPA  Significant  Annual 

1  /ig/m3 

22 

14 

Nitrogen  Dioxide  Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  1-Hr 

0.18  pphm 

17 

14 

ARB  Report  1-Hr 

1.0  pphm 

17 

14 

ARB  Report  Annual 

0.1  pphm 

1 

1 

♦Maximum  for  Class  I  area  (Joshua  Tree  National  Park) 
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Table  5-26 

Assessment  of  Significance  for  Carbon  Monoxide 

Eagle  Mountain  Landfill  and  Recycling  Center 

Alternate  Road  Alignment  Alternative 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

100  tons/year 

858 

803 

AQMD  Major  Modification 

100  tons/year 

858 

803 

AQMD  BACT 

0  lbs/day 

4727 

4422 

AQMD  Offsets 

29  tons/year 

858 

803 

AQMD  CEQA 

550  lbs/day 

4727 

4422 

AQMD  Major  PSD 

25  tons/year 

858 

803 

AQMD  Significant  Increase  PSD 

25  tons/year 

858 

803 

EPA  Major  Source 

250  tons/year 

858 

803 

EPA  Major  Modification 

100  tons/year 

858 

803 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling 

1100  /ig/m3  1-Hr 
500  /ig/m3  8-Hr 

1,761 
655 

1,761 
655 

EPA  de  Minimis  8-Hr 

575  /ig/m3 

655 

655 

EPA  Significant  8-Hr 

500  /ig/m3 

655 

655 

EPA  Significant  1-Hr 

2,000  /tg/m3 

1,761 

1,761 

Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  1-Hr 

0.02  ppm 

2 

2 

ARB  Report  1-Hr 

1  ppm 

2 

2 

ARB  Report  8-Hr 

0.1  ppm 

1 

1 
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Table  5-27 

Assessment  of  Significance  for  Sulfur  Dioxide 

Eagle  Mountain  Landfill  and  Recycling  Center 

Alternate  Road  Alignment  Alternative 

Measure  of  Significance 

Level 

Without  Mitigation 

With  Mitigation 

Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

100  tons/year 

276 

139 

AQMD  Major  Modification 

40  tons/year 

276 

139 

AQMD  BACT 

0  lbs/day 

1513 

760 

AQMD  Offsets 

4  tons/year 

276 

139 

AQMD  CEQA 

150  lbs/day 

1513 

760 

AQMD  Major  PSD 

25  tons/year 

276 

139 

AQMD  Significant  Increase  PSD 

25  tons/year 

276 

139 

AQMD  RECLAIM 

4  tons/year 

276 

139 

EPA  Major  Source 

100  tons/year 

276 

139 

EPA  Major  Modification 

40  tons/year 

276 

139 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling  24-hr 

1  /tg/m3 

12 

11 

AQMD/EPA  Class  I  Annual 

2  /tg/m3 

<1* 

<1* 

AQMD/EPA  Class  I  24-Hr 

5  /tg/m3 

<3* 

<3* 

AQMD/EPA  Class  I  3-Hr 

25  /tg/m3 

9* 

9* 

AQMD  Class  II  Annual 

20  /tg/m3 

2 

1 

AQMD  Class  U  24-Hr 

91   /tg/m3 

12 

11 

AQMD  Class  H  3-Hr 

512  /tg/m3 

34 

36 

EPA  de  minimis  24-Hr 

13   /ig/m3 

12 

11 

EPA  Significant  Annual 

1  /*g/m3 

2 

1 

EPA  Significant  24-Hr 

5  /tg/m3 

12 

11 

EPA  Significant  3-Hr 

25   /tg/m3 

34 

36 

♦Maximum  for  Class  I  area  (Joshua  Tree  National  Park) 
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Table  5-28 

Assessment  of  Significance  for  Fine  Particulate  (PM10) 

Eagle  Mountain  Landfill  and  Recycling  Center 

Alternate  Road  Alignment  Alternative 

Measure  of  Significance 

Level 

Without 
Mitigation 

With 
Mitigation 

Directly  Emitted  PM10  Emissions-Based  Measures  -  Industrial  Sources 

AQMD  Major  Source 

70  tons/year 

357 

334 

AQMD  Major  Modification 

15  tons/year 

357 

334 

AQMD  BACT 

0  lbs/day 

1954 

1825 

AQMD  Offsets 

4  tons/year 

357 

334 

AQMD  CEQA 

150  lbs/day 

1954 

1825 

AQMD  Major  PSD 

25  tons/year 

357 

334 

AQMD  Significant  Increase  PSD 

15  tons/year 

357 

334 

EPA  Major  Source 

100  tons/year 

357 

334 

EPA  Major  Modification 

15  tons/year 

357 

334 

Concentration-Based  Measures  -  Industrial  Sources 

AQMD  Offset  Modeling 

1  /tg/m3 

- 

- 

AQMD  Class  I  Annual 

5  /ig/m3 

<1* 

<1* 

AQMD  Class  I  24-Hr 

10  /ig/m3 

7* 

<7* 

AQMD  Class  II  Annual 

19  /tg/m3 

6 

5 

AQMD  Class  II  24-Hr 

37  /ig/m3 

38 

35 

EPA  Class  I  Annual 

4  ug/m3 

<1* 

<1* 

EPA  Class  I  24-hr 

8  /ig/m3 

7* 

<7* 

EPA  Class  II  Annual 

17  fig/m3 

6 

5 

EPA  Class  II  24-hr 

30  /ig/m3 

38 

35 

EPA  de  Minimis  24-Hr 

10  /xg/rn3 

38 

35 

EPA  Significant  Annual 

1  /ig/m3 

6 

5 

EPA  Significant  24-Hr 

5  /ig/m3 

38 

35 

Measurement  Accuracy  and  Reporting  Precision 

ARB  Accuracy  24-Hr 

1.2  /ig/m3 

38 

35 

ARB  Reporting  24-Hr 

1  /tg/m3 

38 

35 

ARB  Reporting  Annual 

0.1  /ig/my 

6 

5 

*Maximum  for  Class  I  area  (Joshua  Tree  National  Park) 
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a  noticeable  change  in  regional  visibility.   Because  the  onsite  emissions  for  this 
project  Alternative  are  similar  to  the  Proposed  Project,  this  Alternative  would  also  be 
expected  to  have  similar  regional  visibility  impacts. 

5.3.8.3  Acid  Deposition 

Acid  deposition  in  California  results  from  pollutants  formed  from  oxides  of  nitrogen 
and  sulfiir  oxides  emissions.     A  detailed  analysis  of  acid  deposition  for  the  Proposed 
Project  is  included  in  Part  6  for  the  Joshua  Tree  National  Park  impact  analysis. 
Based  on  this  analysis,  the  Proposed  Project  would  not  have  a  significant  impact  on 
acid  deposition.   Because  the  onsite  emissions  for  this  project  alternative  are  similar 
to  the  Proposed  Project,  this  Alternative  would  also  be  expected  to  have  similar 
impacts. 

5.3.8.4  Toxic  Air  Pollutants 

Since  onsite  toxic  air  contaminant  emissions  for  this  project  alternative  are  identical  to 
the  levels  estimated  for  the  Proposed  Project,  the  risk  impacts  are  expected  to  be  the 
same  for  this  project  alternative  and  the  Proposed  Project.   The  screening  level  risk 
assessment  shown  in  Attachment  C  indicates  that  the  risk  from  toxic  air  contaminants 
associated  with  the  Proposed  Project  is  greater  than  a  one  in  a  million  level  which  is 
typically  assumed  to  represent  a  significant  impact.   Based  on  this  analysis,  a 
significant  impact  is  expected  from  toxic  air  contaminants  for  the  Alternate  Road 
Alignment  Alternative  as  well. 

5.3.8.5  Global  Warming 

"Greenhouse"  gases  which  could  contribute  to  the  global  warming  effect  are  generated 
by  the  operation  of  landfill  equipment,  the  flaring  of  landfill  gases,  and  the 
transportation  of  waste  material. 

Overall,  the  Alternate  Road  Alignment  Alternative  would  result  in  the  generation  of 
gases  which  could  contribute  to  global  warming.   However,  the  state  of  knowledge 
regarding  global  warming  is  not  adequate  to  allow  an  assessment  of  the  significance 
of  the  impacts  of  any  individual  project  at  the  present  time. 

5.3.8.6  Overall  Assessment  of  Significance 

Based  on  the  analyses  contained  in  the  preceding  sections,  the  Alternate  Road 
Alignment  Alternative  is  expected  to  have  a  significant  effect  on  air  quality. 
However,  as  discussed  in  Part  7,  the  Alternate  Road  Alignment  Alternative  could 
result  in  lower  emissions  in  the  South  Coast  Air  Basin  for  all  pollutants,  at  the 
expense  of  increased  impacts  in  desert  areas.   The  improvements  in  the  South  Coast 
Air  Basin  would  pass  through  to  the  desert  areas  over  the  San  Gorgonio  Pass; 
however,  these  benefits  would  not  be  sufficient  to  outweigh  the  direct  adverse  impacts 
in  the  desert. 
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5.4  Landfill  on  Kaiser  Land  Only  Alternative 

For  this  project  alternative,  the  landfill  would  include  only  Kaiser-owned  lands  in  and 
around  the  East  Pit  (i.e.,  Phase  5  of  the  landfill  under  the  Proposed  Project). 
Emissions  for  the  Landfill  on  Kaiser  Land  Only  Alternative  will  be  associated  with 
the  same  activities  as  the  Reduced  Volume  Alternative.    As  with  the  Reduced  Volume 
Alternative,  for  the  Landfill  on  Kaiser  Land  Only  Alternative  activities  will  occur 
both  offsite,  such  as  rail  and  truck  hauling  of  waste  to  the  project,  and  on-site, 
including  all  of  the  operations  of  the  landfill  equipment.   They  will  involve  both 
stationary  sources,  such  as  the  landfill  gas  flares,  and  mobile  equipment,  such  as  the 
hostling  vehicles  used  for  hauling  waste.   At  maximum  operating  levels,  10,000  tons 
per  day  of  waste  will  be  transported  to  the  landfill,  with  8,000  tons/day  hauled  by  rail 
and  2,000  tons/day  hauled  by  truck.   Because  the  amounts  of  waste  hauled  by  rail  are 
even  lower  than  the  levels  assumed  for  the  Reduced  Volume  Alternative,  the 
combined  emissions  for  rail  and  truck  waste  hauling  will  also  be  lower.    The  same  is 
true  for  onsite  emission  estimates,  the  Landfill  on  Kaiser  Land  Only  Alternative  will 
have  lower  onsite  activities,  emissions,  and  corresponding  impacts.   Consequently, 
because  the  emissions  estimates  both  on  and  offsite  are  lower  for  this  alternative,  the 
ambient  impacts,  cumulative  impacts,  screening  level  health  risk  assessment,  and 
assessment  of  significance  would  show  a  lower  impact  than  the  Reduced  Volume 
Alternative. 


5.5  No  Townsite  Alternative 

This  project  alternative  is  identical  to  the  Proposed  Project  with  the  exception  that  the 
Eagle  Mountain  Townsite  will  not  be  developed.   Under  this  project  alternative,  it  is 
assumed  that  the  workers  at  the  landfill  would  commute  to  the  site  from  local 
communities  such  as  Desert  Center  and  Blythe.   The  emissions  associated  with  travel 
to  and  from  these  communities  are  shown  in  Table  5-29,  with  Table  5-30 
summarizing  the  total  emissions  for  this  project  alternative  with  mitigation.   All 
discussions  in  Part  4  for  the  Proposed  Project  regarding  solid  waste  transportation, 
material  handling,  landfill  gas  generation,  fugitive  dust,  ambient  impacts,  cumulative 
impacts,  screening  level  health  risk  assessment,  regulatory  consistency,  mitigation, 
and  assessment  of  significance  apply  to  the  No  Townsite  Alternative  as  well. 


5.6  No  Project  Alternative 

5.6.1  Introduction 

The  No  Project  Alternative  assumes  that  Southern  California's  landfill  needs  will 
continue  to  be  met  through  use  of  existing  and  additional  capacity  within  Southern 
California  landfills.   Under  this  alternative,  truck  traffic  associated  with  residential 


5-57 


and  commercial  waste  pickups  would  be  identical  to  that  associated  with  the  Proposed 
Project.    (These  impacts  were  assumed  to  be  identical  for  all  cases,  and  thus  were  not 
quantified.)   In  addition,  it  was  assumed  that  there  would  be  a  slight  increase  in  truck 
travel  distances  to  MRFs/TSs  and/or  landfills.   This  assumed  increase  was  based  on 
the  estimates  of  replacement  and  expanded  landfill  capacity  shown  in  Table  5-31. 


Table  5-29 

Vehicle  Emissions  for  Travel 

To  and  From  the  Project 

No  Townsite  Alternative 

Trip  Origination 

No  of 
Vehicles 
per  day 

NOx 

lbs/day 

CO 
lbs/day 

PM10 
lbs/day 

VOC 

lbs/day 

SOx 

lbs/day 

Desert  Center 

25 

1.04 

12.99 

0.13 

0.76 

0 

Blyth/Indio 

225 

40.61 

278.18 

6.66 

18.23 

0 

Total 

250 

41.65 

291.17 

6.79 

18.99 

0 

5.6.2  Emissions  -  Operation 

5.6.2.1  Solid  Waste  Transport 

For  the  No  Project  Alternative,  no  use  of  waste  rail  hauling  was  assumed.   Using  the 
same  on-highway  truck  emissions  factors  as  shown  in  Part  4  for  the  Proposed  Project 
and  the  vehicle  miles  traveled  shown  in  Table  5-31,  the  emissions  for  truck  hauling 
are  summarized  in  Table  5-32  with  detailed  emissions  calculations  included  in 
Attachment  A. 

5.5.2.2  Landfill  Gas  Flares 

For  the  No  Project  Alternative,  landfill  gas  generation  was  conservatively  assumed  to 
be  the  same  as  the  amount  estimated  for  the  Proposed  Project,  although  the  higher 
moisture  levels  and  rainfall  in  the  South  Coast  Air  Basin  would  be  expected  to  result 
in  more  landfill  gas  generated  for  each  ton  of  waste  buried.     Compliance  with 
applicable  regulations  was  assumed  for  this  project  alternative;  however,  the  use  of 
the  lowest  available  emission  levels  and  advanced  controls  to  reduce  flare  emissions 
was  not  assumed,  as  existing  flares  (or  other  gas  disposal  equipment)  would  be  used 
under  the  No  Project  Alternative.   Table  5-32  summarizes  the  landfill  gas  flare 
emissions  for  the  No  Project  Alternative  with  detailed  emission  calculations  included 
in  Attachment  A. 
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Table  5-31 

No  Project  Alternative 

Additional  Waste  Hauled  at  Average  of  20  Tons  per  Truck 

Origin  of  Waste 

Estimated 

Capacity l 

tons/day 

Trucks 
per  day 
required 

Additional1 

Truck  Round 

Trip  Miles 

Additional 
Daily  Truck 

VMT 

Additional 

Annual 

VMT 

Orange  County 

2,000 

100 

0 

0 

0 

Riverside  County 

2,000 

100 

0 

0 

0 

San  Bernardino  County 

2,000 

100 

60 

6,000 

2,190,000 

San  Gabriel  Valley 

7,000 

350 

0 

0 

0 

Central  LA/SF  Valley 

5,000 

250 

20 

5,000 

1,825,000 

Unknown 

2,000 

100 

0 

0 

0 

Sum 

20,000 

1,000 

11,000 

4,015,000 

"  Waste  amounts  and  added  haul  distances  provided  by  CM  Engineering. 

5.5.2.3  Onsite  Mobile  Equipment 

For  the  No  Project  Alternative,  onsite  activities,  such  as  waste  handling,  landfill 
working  face  operations,  cover/liner  excavation,  cover/liner  hauling,  daily /final  cover 
application,  and  road  maintenance,  were  assumed  to  be  identical  with  the  level 
discussed  in  Part  4  for  the  Proposed  Project  without  mitigation.   Emissions  associated 
with  cover  processing  are  not  expected  to  be  associated  with  existing  landfills  and  are 
expected  from  the  No  Project  Alternative  emission  calculations.    Consequently,  the 
emissions  for  these  activities  for  the  No  Project  Alternative  are  identical  to  the  levels 
shown  for  the  Proposed  Project  without  mitigation.   Table  5-32  summarizes  the  onsite 
mobile  equipment  emissions  for  the  No  Project  Alternative  with  detailed  emissions 
calculations  included  in  Attachment  A. 

5.5.2.4  Fugitive  Dust 

As  with  the  onsite  mobile  equipment  emissions,  for  the  No  Project  Alternative  the 
emissions  for  fugitive  dust  were  assumed  to  be  identical  to  those  levels  shown  in 
Part  5  for  the  Proposed  Project  without  mitigation  with  the  exception  of  emissions  for 
bench  clearing  and  material  processing  plants  which  were  excluded  from  the  No 
Project  Alternative.   Table  5-32  summarizes  the  fugitive  emissions  for  the  No  Project 
Alternative  with  detailed  emissions  calculations  included  in  Attachment  A. 

5.5.3  Total  Project  Emissions 

Table  5-32  summarizes  the  total  onsite  project  emissions  for  the  No  Project 
Alternative.   The  assumptions  used  to  calculate  the  emissions  shown  on  Table  5-32 
are  discussed  above  and  included  in  Attachment  A. 
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5.6.4  Project  Impacts 

Due  to  the  large  number  of  existing  landfill  sites,  it  is  not  reasonably  possible  to 
estimate  the  ambient  pollutant  concentrations  at  these  sites.   Impacts  may  be  either 
higher  or  lower  than  those  estimated  for  the  Proposed  Project  depending  on  local 
geography  and  weather  patterns.   In  lieu  of  analyzing  ambient  impacts,  the  emission 
levels  for  the  No  Project  Alternative  are  discussed  above  and  a  comparison  of  these 
emissions  levels  with  the  other  project  alternatives  is  included  in  Part  7. 

5.6.5  Consistency  with  Regulatory  Programs 

It  is  assumed  that  existing  landfill  operations  are  in  compliance  with  all  applicable  air 
quality  rules  and  regulations.   It  is  not  clear  whether  the  expansions  required  to 
continue  accommodating  the  20,000  tons/day  of  waste  which  would  otherwise  go  to 
the  Eagle  Mountain  Landfill  and  Recycling  Center  would  require  additional  air  quality 
permits. 

5.6.6  Mitigation 

The  measures  used  to  control  emissions  for  the  Proposed  Project  without  mitigation 
(Part  4)  would  also  be  expected  to  apply  to  the  No  Project  Alternative  with  the 
exception  of  the  following  measures: 

•  Rather  than  assume  the  use  of  all  new  onsite  landfill  equipment  as  with  the 
Proposed  Project  without  mitigation,  for  the  No  Project  Alternative  it  is 
assumed  that  an  average  fleet  of  landfill  equipment  will  be  used. 

•  Rather  than  assume  the  use  of  new  landfill  gas  flares  equipped  with  urea 
injection  and  oxidation  catalysts  as  with  the  Proposed  Project  without 
mitigation,  for  the  No  Project  Alternative  it  is  assumed  that  flares  meeting 
average  emission  levels  will  be  used. 

5.6.7  Assessment  of  Significance 

5.6.7.1  Significance  Comparison 

Because  the  emissions  associated  with  the  No  Project  Alternative  will  be  divided 
among  a  number  of  existing  landfills  in  Southern  California,  it  is  not  reasonably 
possible  to  estimate  the  emissions  at  each  existing  landfill  for  purposes  of  a 
significance  analysis.   Emissions  will  be  either  above  or  below  the  various  significant 
thresholds  depending  on  total  emission  levels  at  each  site. 

5.6.7.2  Regional  Visibility 

As  discussed  above,  emissions  associated  with  the  No  Project  Alternative  will  be 
divided  among  a  number  of  existing  landfills.   Consequently,  it  is  not  reasonably 
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possible  to  estimate  the  regional  visibility  impacts  at  these  site.   Regional  visibility 
impacts  will  be  either  higher  or  lower  than  those  estimated  for  the  Proposed  Project 
depending  on  emissions,  local  geography,  and  weather  patterns. 

5.6.7.3  Acid  Deposition 

As  discussed  above,  emissions  associated  with  the  No  Project  Alternative  will  be 
divided  among  a  number  of  existing  landfills.   Consequently,  it  is  not  reasonably 
possible  to  estimate  the  acid  deposition  impacts  at  these  site.   Acid  deposition  impacts 
will  be  either  higher  or  lower  than  those  estimated  for  the  Proposed  Project  depending 
on  emissions,  local  geography,  and  weather  patterns. 

5.6.7.4  Toxic  Air  Pollutants 

Each  of  the  project  alternatives  is  expected  to  have  the  same  impact  with  respect  to 
air  toxics.   A  detailed  screening  level  risk  assessment  is  included  as  Attachment  C. 
Although  the  analyses  presented  in  this  report  assume  that  landfill  gas  generation  rates 
would  be  the  same  for  both  in-basin  and  desert  sites,  the  more  moist  climate  and 
higher  moisture  content  in  the  waste  would  be  expected  to  result  in  higher  generation 
rates  for  the  No  Project  Alternative.   The  higher  gas  generation  rates  would  result  in 
more  flaring,  which  in  turn  would  mean  higher  emissions  of  toxic  air  contaminants. 
However,  because  the  toxic  air  pollutants  for  the  No  Project  Alternative  will  be 
divided  among  several  existing  landfills,  it  is  not  reasonably  possible  to  determine  the 
toxic  air  pollutant  impacts  at  each  site. 

5.6.7.5  Global  Warming 

"Greenhouse"  gases  which  could  contribute  to  the  global  warming  effect  are  generated 
by  the  operation  of  landfill  equipment;  the  flaring  of  landfill  gases;  and  the 
transportation  of  waste  material.    Overall,  the  No  Project  Alternative  would  result  in 
the  generation  of  gases  which  could  contribute  to  global  warming  in  an  amount  less 
than  that  generated  under  the  Proposed  Project. 

5.6.7.6  Overall  Assessment  of  Significance 

Because  emissions  levels  associated  with  the  No  Project  Alternative  are  of  the  same 
magnitude  as  the  onsite  emissions  estimated  for  the  Proposed  Project,  the  No  Project 
Alternative  is  expected  to  have  a  significant  effect  on  air  quality. 
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PART  6 
JOSHUA  TREE  NATIONAL  PARK 
AIR  QUALITY  IMPACT  ANALYSIS 


6.1.  Introduction 

This  section  summarizes  the  air  quality  impacts  on  the  Joshua  Tree  National  Park 
(JTNP)  from  the  Eagle  Mountain  Landfill  and  Recycling  Center.   In  estimating  the 
impacts  on  the  JTNP,  procedures  given  in  a  modeling  protocol  reviewed  by  the 
National  Park  Service  were  followed.   The  impact  analysis  includes  a  Level-I 
Regional  Haze  analysis,  a  Level-I  Deposition  analysis,  a  Level-El  Visibility  impact 
analysis,  and  a  criteria  pollutant  impact  analysis.   The  modeling  protocols  followed 
and  the  results  of  the  analyses  are  described  in  this  section.   More  detailed 
assumptions,  characteristics  of  sources,  variables  used  and  other  details  of  the 
dispersion  modeling  runs  are  contained  in  Part  4. 

6.2.  Regional  Haze  Analysis 

The  Industrial  Source  Complex  (ISCST3)  model  was  used  to  determine  the  project 
impact  on  regional  haze.   The  ISCST3  model  is  a  steady-state  Gaussian  plume  model 
which  can  be  used  to  assess  pollutant  concentrations  from  a  wide  variety  of  sources 
associated  with  an  industrial  source  complex.   The  model  can  account  for  settling  and 
dry  deposition  of  particulates;  down  wash;  point,  area,  line  and  volume  sources;  plume 
rise  as  a  function  of  downwind  distance;  separation  of  point  sources;  and  limited 
terrain  adjustment. 

Level-I  regional  haze  analyses  for  any  given  project  are  typically  initialized  with 
dispersion  model  results  for  1-hour  average  S02  concentrations  (assuming  no 
conversion  at  first)  for  the  most  remote  corner  of  the  Class-I  area  from  the  project. 
The  greatest  possible  distance,  combined  with  the  assumption  of  low  wind  speeds, 
permits  ample  time  for  conversion  of  S02  to  visibility-reducing  sulfates.   After  close 
consultation  with  NPS,  the  Level  I  regional  haze  analysis  was  performed  in  the 
following  manner.   Twenty-four-hour  average  S02,  NOx,  and  PM10  concentrations 
were  determined  using  ISCST3  for  receptors  at  50  and  94  km  distances  along  radials 
running  from  250  to  300  degrees  from  the  local  coordinate  system  origin,  at  the 
Project  Phase  I  handling  yard.    (The  most  remote  corner  of  JTNP  is  about  94  km 
from  the  local  origin).   Only  emissions  from  the  eight  flares  were  considered,  as 
other  sources  at  the  site  are  not  likely  to  contribute  to  regional  haze.   Despite  the 
likely  absence  of  excess  ammonia  required  to  convert  NOx  to  ammonium  nitrate* 
(because  of  Eagle  Mountain's  isolation  from  sources  of  biogenic  ammonia)  the 


"interagency  Workgroup  on  Air  Quality  Modeling  (IWAQM)  Phase  1  Report:  Interim  Recommendation 
for  Modeling  Long  Range  Transport  and  Impacts  on  Regional  Visibility,  EPA-454/R-93-015,  April 
1993,  EPA  OAQPS,  Appendix  B  (Method  for  Calculating  Regional  Visibility  Impairment),  page  B-l. 
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complete  conversion  of  NOx  to  ammonium  nitrate  was  nevertheless  assumed. 
Complete  conversion  of  S02  to  ammonium  sulfate  was  also  assumed.   Deposition  of 
primary  PM10  was  considered  in  estimating  concentrations,  but  deposition  of  the 
secondary  PM10  was  ignored. 

Using  the  approach  described  above,  the  analysis  of  the  impacts  of  the  Project  on 
regional  haze  was  conducted.   Table  6-1  presents  the  extinction  resulting  from  the 
primary  and  secondary  particulate,  and  the  calculated  regional  haze  visibility  impact 
of  the  Project  relative  to  background,  in  deciviews  (dv).   Since  the  flares  alone  were 
modeled,  impacts  for  the  Project,  with  or  without  mitigation,  are  identical. 


Table  6-1 

Eagle  Mountain  Landfill  and  Recycling  Center 

Regional  Haze  Impacts 

Proposed  Project 

Summer 

Winter 

Background  Visual  Range  (km) 

122 

180 

Background  Extinction  (1/km) 

0.03207 

0.02173 

Extinction  from  Project  @  94  kn 

0.00058 

0.00058 

Extinction  from  Project  @  50  km 

0.00089 

0.00089 

Regional  Haze  Visibility  Impact  @  94  km 

0.180 

0.264 

Regional  Haze  Visibility  Impact  @  50  km 

0.275 

0.403 

Significance  Level 

1.0 

1.0 

The  deciview  scale,  a  standard  visual  index  appropriate  for  characterizing  visibility 
through  uniform  hazes,  is  designed  to  be  linear  with  respect  to  perceived  visual 
changes  throughout  its  entire  range  in  a  manner  analogous  to  the  decibel  index  for 
sound. 

A  one  dv  change  is  considered  to  be  the  threshold  for  regulatory  concern  about 
regional  haze  impacts.   A  one  dv  change  represents  about  a  10%  change  in  extinction 
coefficient  (b-ext),  which  is  a  small,  but  perceptible,  scenic  change.   The  maximum 
calculated  change  (Table  6-1:   0.40  dv  at  50  km  using  winter  assumptions)  is  quite 
low.  Thus,  it  is  concluded  that  the  Eagle  Mountain  Project  will  not  have  a  significant 
impact  on  regional  haze  in  the  vicinity  of  JTNP. 

Because  of  the  conservative  nature  of  several  of  the  modeling  assumptions  in  this 
regional  haze  analysis,  particularly  the  assumed  complete  conversion  of  NOx  to 
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ammonium  nitrate  with  respect  to  transport  time,  it  is  expected  that  actual  project  impacts 
would  be  significantly  lower  than  those  shown  in  Table  6-1.  As  described  above,  the 
analysis  was  performed  with  a  high  degree  of  conservatism.    Consequently,  actual 
project  impacts  would  be  expected  to  be  significantly  lower  than  those  shown. 

6.3.   Acid  Deposition  Analysis 

An  analysis  was  conducted  to  evaluate  the  impact  of  acid  deposition  on  the  JTNP. 
The  Level-I  approach  used  was  based  on  the  Interagency  Workgroup  on  Air  Quality 
Modeling  (IWAQM)  Phase  I  report,  dated  April  1993.   In  its  report,  the  IWAQM 
recommends  that  the  approach  for  other  air  quality  related  values  be  the  same 
approach  as  the  analysis  recommended  for  PSD  increment  and  standards.   The 
following  additions  are  recommended:  1)  assume  that  all  of  the  emitted  S02  remains 
as  S02  and  that  the  NOx  has  been  converted  to  HN03,  and  2)  use  appropriate 
deposition  velocities  to  estimate  the  deposition  of  the  pollutants. 

The  ISCST3  dispersion  model  estimates  were  used  to  initialize  S02  and  NOx 
concentrations  to  calculate  S02  and  HN03  deposition.   Since  the  available  receptors 
for  the  dispersion  modeling  runs  were  close  to  the  landfill  site,  and  since  nitric  acid 
deposition  velocities  are  the  highest  of  the  nitrogen  species,  deposition  estimates  are 
conservatively  high  if  considered  to  apply  to  all  of  JTNP. 

The  nitric  acid  deposition  velocity  used  was  the  IWAQM  default  of  5  cm/s.   There 
are  no  chemical  species  in  the  troposphere  for  which  deposition  velocities  are  higher 
than  about  5  cm/s.   The  one-hour  and  annual  average  ambient  concentration  impacts 
for  NOx  and  S02  were  used  to  quantify  the  HN03  and  S02  deposition  impacts.   The 
receptor  used  was  the  JTNP  boundary  receptor  with  the  highest  concentration  for  the 
respective  pollutant  and  averaging  period. 

Using  the  approach  described  above,  the  analysis  of  the  impacts  of  the  Proposed 
Project  on  acid  deposition  was  conducted.   Tables  6-2  and  6-3  show  the  results  of  the 
acid  deposition  analysis  for  the  Proposed  Project  without  and  with  mitigation, 
respectively.    There  are  several  factors  that  considerably  skew  the  Level- 1  results  for 
nitric  acid,  leading  to  an  exaggeration  of  what  deposition  will  actually  occur  at  JTNP 
from  operations  at  Eagle  Mountain.  First,  deposition  velocities  for  atmospheric  trace 
species  are  strongly  dependent  on  the  nature  of  the  surface  concerned  as  well  as 
meteorological  conditions. 
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Table  6-2 

Eagle  Mountain  Landfill  and  Recycling  Center 

Acid  Deposition  Impacts 

Proposed  Project  Without  Mitigation 

Substance 

Maximum  Modeled  Concentrations 
(ug/m3) 

Maximum  Deposition  Rate 
(kg/hectare) 

1-hr 

annual 

1-hr 

annual 

NOx 

387.3 

3.26 

N/A 

N/A 

HN03 

530.7 

4.47 

0.96 

70.5 

S02 

20.5 

0.28 

0.004 

0.45 

Table  6-3 

Eagle  Mountain  Landfill  and  Recycling  Center 

Acid  Deposition  Impacts 

Proposed  Project  With  Mitigation 

Substance 

Maximum  Modeled  Concentrations 
(ug/m3) 

Maximum  Deposition  Rate 
(kg/hectare) 

1-hr 

annual 

1-hr 

annual 

NOx 

169.8 

1.72 

N/A 

N/A 

HNO3 

232.6 

2.36 

0.42 

37.2 

S02 

18.5 

0.26 

0.003 

0.41 

Nitric  acid  deposition,  particularly,  is  a  function  of  time  of  day*.  The  default  Level- 1 
deposition  velocity  of  5  cm/s  for  HN03  is  the  highest  ever  recorded  over  any  kind  of 
surface  anywhere  for  any  substance,  and  requires  a  surface  resistance  of  nearly  zero  (in 
general,  a  wet  surface  under  conditions  of  neutral  stability).  For  dry,  sparsely-vegetated 
land  such  as  is  found  in  the  Mojave  Desert,  a  conservative  choice  for  HN03  deposition 
velocity  should  be  closer  to  about  1  cm/s.  Second,  the  abstraction  of  mass  from  the 


Voider,  E.C.,  et  al.,  A  literature  review  of  dry  deposition  of  oxides  of  sulphur  and  nitrogen  with 
emphasis  on  long-range  transport  modeling  in  North  America,  Atmos.  Environ..  20,  2101-2123,  1986. 
Also,  Huebert,  B.J.,  and  C.H.  Robert,  The  dry  deposition  of  nitric  acid  to  grass,  J.  Geophvs.  Res., 
D90,  2085-2090,  1985. 
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plume  due  to  deposition  is  not  accounted  for  by  the  Level- 1  approach,  leading  to  an  over- 
estimation  of  impacts.  Third,  all  nitrogen  species  are  presumed  to  be  available  as  HN03 
and  thus  ready  for  deposition.  In  fact,  from  an  examination  of  summertime  Level-3 
PLUVUE-2  plume  visibility  runs,  a  typical  conversion  rate  of  nitrogen  oxides  to  nitric 
acid  should  be  approximately  10%  per  hour,  which  is  rapid,  but  certainly  not 
instantaneous.  Thus,  these  nitric  acid  deposition  rates  probably  exceed  real-life 
conditions  by  at  least  an  order  of  magnitude,  and  perhaps  more. 

In  contrast,  the  Level- 1  default  deposition  velocity  for  S02  of  0.5  cm/s  is  a  reasonable, 
conservative  choice.  Since  the  deposition  velocity  is  lower  for  S02  than  for  HN03,  the 
error  caused  by  not  accounting  for  plume  depletion  is  much  more  modest.  In  addition, 
conversion  to  another  sulfur  species  need  not  occur  for  deposition  to  proceed. 

Because  acid  deposition  contains  a  variety  of  chemical  components  and  is  deposited  in 
multiple  forms  (e.g.,  rain,  snow,  fog,  and  as  dry  particles),  it  is  difficult  to  determine 
an  acceptable  level  or  standard.   Minnesota  is  the  only  state  that  has  set  an  acidic 
deposition  standard  to  protect  sensitive  aquatic  and  terrestrial  ecosystems.   The 
standard  limits  the  amount  of  wet-deposited  sulfate  (S042~)  deposition  to  an  annual 
total  of  1 1  kg/hectare  which  would  allow  only  tolerable  amounts  of  acidity  to  be 
deposited  in  the  most  sensitive  lakes  in  the  state.   Although  we  did  not  estimate  the 
sulfate  deposition,  it  would  be  conservative  to  assume  that  the  sulfate  deposition  rates 
would  be  equal  or  probably  less  than  the  S02  deposition  rates  because  the  deposition 
velocities  for  sulfates  are  sometimes  equal  to  but  are  generally  somewhat  lower  than 
S02  deposition  velocities.   The  annual  S02  deposition  rates  for  the  Proposed  Project 
are  0.45  kg/hectare  for  the  project  without  mitigation  and  0.41  for  the  project  with 
mitigation  (0.68  and  0.62  kg/hectare  sulfate,  respectively,  when  adjusted  for 
molecular  weight).   This  level  is  significantly  lower  than  the  level  set  by  the  state  of 
Minnesota.   Because  the  actual  project  impacts  would  be  expected  to  be  significantly 
lower  than  those  calculated,  the  acid  deposition  impact  from  S02  is  not  considered  to 
be  significant. 

It  is  difficult  to  determine  significance  criteria  for  nitrate  deposition.   A  review  article 
by  Bull*  cites  work  by  Nilsson"  that  estimates,  by  several  different  methods,  a 
'critical  load'***  for  nitrate  deposition  for  sensitive  watersheds.  All  estimates  for  a 
critical  load  fall  in  the  range  5  -  45  kg  N/hectare/year,  with  a  value  of  15  kg 
N/hectare/year  being  typical. 

Maximum  loads  for  JTNP  of  70.5  kg  HN03/hectare/year  for  the  Proposed  Project,  or 
37.2  kg  HN03/hectare/year  for  the  Mitigated  Project  (15.5  and  8.2  kg 
N/hectare/year,  respectively,  when  corrected  for  molecular  weight),  calculated  with 


*      Bull,  K.R.,  Environ.  Pollut..  69,  105-123,  1991. 

Nilsson,  J.,  Acid  News.  % .  9-11,  1986. 

Critical  Load:  The  highest  load  that  will  not  cause  chemical  changes  leading  to  long-term  harmful 
effects  on  the  most  sensitive  ecological  systems. 


6-5 


standard  Level- 1  IWAQM  assumptions,  are  certainly  in  the  range  of  the  typical 
critical  loads  as  reported  by  Bull  and  Nilsson.    As  pointed  out  in  this  report,  however, 
the  concatenation  of  several  very  conservative  assumptions  in  the  Level- 1  analysis 
leads  to  a  gross  over-estimate  of  the  amount  of  deposition,  perhaps  by  as  much  as  an 
order  of  magnitude  or  more 

•  Conversion  of  NOx  to  HN03  is  instantaneous; 

•  Depletion  of  the  plume  does  not  occur,  despite  deposition;  and 

•  Deposition  velocity  for  nitric  acid  remains  fixed  at  its  highest  conceivable  level 
year-round  despite  changes  in  meteorological  condition, 

If  the  Level- 1  deposition  results  are  reduced  by  an  order  of  magnitude  in  order  to 
correct  for  the  conservatism  in  Level- 1  assumptions,  project  impacts  (1.6  and  0.8  kg 
N/hectare/year,  respectively,  for  the  Project  without  and  with  mitigation)  are 
significantly  lower  than  the  critical  nitrogen  loads  estimated  by  Nilsson  for  a  variety 
of  sensitive,  but  generally  much  wetter,  watersheds  elsewhere  in  the  world.   To  our 
knowledge,  no  critical  load  for  nitrogen  has  been  established  for  arid  regions  similar 
to  the  Mojave  Desert. 

Reported  values  for  wet  and/or  dry-deposited  nitrogen  (N)  and  sulfur  (S),  rates  from 
the  California  Acid  Deposition  Monitoring  Program  are  3.0  to  21.7  kg/ha/yr  and  0.4 
to  3.2  kg/ha/yr  respectively. 

All  deposition  results  also  suffer  some  exaggeration  from  the  well-known  propensity  for 
Gaussian  dispersion  models,  particularly  for  short-term  averaging  periods,  to  over- 
estimate concentrations  to  some  extent.*  As  described  above,  the  analysis  was 
performed  with  a  high  degree  of  conservatism.    Consequently,  actual  project  impacts 
would  be  expected  to  be  significantly  lower  than  those  shown  and  accordingly,  the 
impact  is  not  considered  to  be  significant. 

6.3.1   Impact  on  Vegetation 

The  federal  secondary  standards  were  established  to  prevent  adverse  impacts  to  the 
public  welfare,  including  impacts  on  vegetation.   An  important  part  of  the  impacts 
analysis  is  to  identify  sensitive  vegetation  that  might  be  affected  by  deposition  of  S02 
and  nitrogen  compounds. 

Acid  deposition  occurs  as  acid  rain,  acid  fog,  acid  cloud  water,  acid  snow,  and  dry 
deposition  of  both  gases  and  particles.    Examples  of  dry  deposition  include  nitric  acid 
vapors,  organic  acid  vapors,  and  sulfuric  acid  mist.   Acid  deposition  is  a  result  of  the 
emissions  of  sulfur  and  nitrogen  oxides.   Damage  from  acid  deposition  has  been 
widely  investigated  in  the  eastern  states.   In  that  region,  problems  include  the 
acidification  of  lakes  and  streams  and  the  harmful  effects  on  vegetation,  especially 
forests  and  grassland,  from  acid  rain  incidents.   California's  acid  deposition  problems 


Turner,  D.B.,  Workbook  of  Atmospheric  Dispersion  Estimates.  1970. 
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are  different  from  those  in  the  East  and  less  severe.    California  experiences  less  acid 
rain  because  of  the  limited  annual  precipitation,  compared  to  the  East  and  because  of 
the  buffering  effect  of  alkaline  soil  particles.   Acid  fog  occurs  in  urban  coastal  areas 
and  in  the  southern  San  Joaquin  Valley.    Dry  deposition  of  gases  and  particles 
contribute  greatly  to  acid  deposition  in  southern  California. 

Vegetation  effects  of  acidic  deposition  should  also  consider  the  influence  of  major 
gaseous  pollutants.   High  concentrations  of  photochemical  oxidants  and  rainfall 
acidity,  along  with  frequency  of  air  stagnation  episodes,  can  result  in  increased 
deposition  of  atmospheric  pollutants.   Cloud  and  fog  water  may  enhance  pollutant 
deposition.    Decreased  forest  productivity  from  photochemical  oxidants,  principally 
ozone,  has  been  quantified  in  the  SCAB,  including  the  decline  of  forests  in  the 
San  Bernardino  Mountains.   Information  regarding  potential  effects  of  acid  deposition 
on  vegetation  was  obtained  from  laboratory  experiments  for  some  sensitive  species 
such  as  alfalfa,  barley,  and  the  ponderosa  pine.   These  observations,  however,  serve 
only  to  outline  the  effects  of  acid  deposition  within  a  confined  environment.   Whether 
or  not  it  has  similar  impacts  within  the  natural  environment  in  the  area  of  the  project 
or  JTNP  is  a  question  that  remains  largely  unanswered. 

The  EIS/EER  for  the  proposed  Eagle  Mountain  Landfill  Project  (Appendix  F)  lists  the 
species  observed  in  the  Project  area.   The  three  primary  plant  community  types  in  the 
Proposed  Project  area  are  the  Sonoran  Creosote  Bush  Scrub,  Desert  Dry  Wash 
Woodland,  and  Desert  Chenopod  Scrub.   No  listed  state  or  federal  plant  species  were 
observed  within  the  bounds  of  the  Proposed  Project,  and  there  is  no  indication  of  a 
potential  for  any  state  or  federal  listed  plants  to  occur  in  the  area.    One  Category  2 
candidate  plant  species  was  observed  within  the  Proposed  Project  boundaries: 
Alverson's  foxtail  cactus.   This  cactus  was  observed  along  the  railroad  and  Eagle 
Mountain  Road  corridor  as  well.   A  second  Category  2  candidate  plant  species  was 
observed  within  the  right-of-way  corridor  of  the  railroad:    Orocopia  sage.   Plant 
species  of  special  concern  observed  within  Kaiser  Steel  Resources  parcels  include  an 
individual  California  barrel  cactus  in  the  section  north  of  Interstate  10  (I- 10)  and  a 
population  of  Orocopia  sage  in  the  parcels  south  of  I- 10.   Two  plant  species  were 
observed  in  the  railroad  corridor  which  appear  only  on  California  Native  Plant 
Society  lists:   crucifixion  thorn  and  unicorn-plant.   In  addition  to  those  species 
identified  in  the  project  area,  there  are  species  of  concern  in  nearby  areas,  including 
the  Joshua  tree  in  JTNP,  and  the  ponderosa  and  Jeffery  pine  in  the  San  Bernardino 
Mountains. 

The  National  Park  Service  (NPS)  has  identified  issues  related  to  the  congressional 
mandates  for  protection  of  the  national  park  system,  including  the  protection  of  the 
Mojave  and  Colorado  Desert  ecosystems.    Air  resource  issues  identified  by  NPS 
include  the  following: 

1.   Compliance  with  the  National  Ambient  Air  Quality  Standards  (NAAQS) 

Monitoring  data  show  current  violations  of  the  ozone  standard  within  portions 
of  the  JTNP,  and  ozone  damage  to  sensitive  plant  species  has  been 
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documented  in  the  JTNP.   Also,  severe  mortality  of  ponderosa  and  Jeffery 
pines  in  the  San  Bernardino  Mountains  has  been  documented. 

2.   Impacts  of  Wet/Dry  Deposition  of  Nitrate  on  Local  Biota 

JTNP  currently  is  experiencing  nitrate  deposition,  most  likely  from  sources  in 
and  around  the  Los  Angeles  basin.   Desert  ecosystems  by  nature  are  nitrogen 
deficient  environments.   Introduction  of  nitrates  may  result  in  reduced  freeze 
tolerance  and  increased  fertilization  which  disrupt  natural  community 
processes.   The  nitrate  loading  from  Proposed  Project  operations  may  impact 
the  existing  ecosystem  structure. 

Ozone  probably  causes  more  plant  damage  in  the  U.S.  than  any  other  pollutant. 
Ozone  is  taken  into  the  leaf  through  the  stomata  during  normal  gas  exchange.   Once 
inside  the  leaf,  the  ozone  attacks  the  cells,  causing  symptoms  to  appear  on  the  leaf 
surface.   Injury  from  ozone  has  been  observed  on  a  wide  range  of  plants,  including 
leafy  vegetables,  grains  and  conifers.   In  three  of  the  SCAB'S  forest  areas, 
San  Bernardino,  Angeles  and  the  Santa  Monica  Mountains,  actual  damage  to 
vegetation  has  been  attributed  to  ozone  and  combinations  of  ozone  and  sulfur  dioxide. 
Coniferous  damage,  as  indicated  by  needle  condition,  has  been  observed  in  the 
San  Bernardino  National  Forest.    In  Air  Pollution:  Its  Origin  and  Control  (1976), 
Kenneth  Wark  and  Cecil  F.  Warner  mention  that  the  injury  threshold  has  been 
estimated  at  about  0.03  ppm  (59  ug/m3)  for  four-hour  exposure.    Plants  such  as 
spinach,  pinto  beans,  tomatoes,  and  white  pines  can  be  even  more  sensitive.   Ozone 
exceedances  in  the  SCAB  are  a  regional  problem  and  are  considered  the  primary 
cause  of  the  ozone  exceedances  downwind  or  in  eastern  parts  of  the  SCAB  and  the 
Southeast  Desert  Air  Basin  due  to  transport.    Ozone  increases  caused  by  the  project 
itself  are  not  considered  to  be  significant  and  will  not  contribute  significantly  to  this 
regional  transport  problem. 

Wark  and  Warner  state  that  a[o]n  the  basis  of  several  studies,  the  oxides  of  nitrogen 
have  been  dismissed  as  a  major  source  of  damage  to  vegetation.   Although  NOx  can 
cause  injury...,  it  usually  must  be  present  in  concentrations  in  excess  of  those 
normally  found  in  the  ambient  atmosphere. "   Information  received  from  the  NPS 
regarding  the  nitrogen  deposition  also  indicates  that  elevated  concentrations  of 
nitrogen  oxide  (NO),  nitrogen  dioxide  (NO2)  and  nitrogen-containing  byproducts  of 
certain  photochemical  reactions  can  be  toxic  to  plants  (phytotoxic).   Information 
indicates  that  fertilization  caused  by  anthropogenic  nitrate  (N03)  deposition  in  the 
early  spring  and  late  fall  can  make  terrestrial  plants  more  susceptible  to  unseasonable 
cold  snaps.   The  question  is  what  elevated  concentrations  will  cause  such  effects. 
Information  also  received  from  the  NPS  that  was  prepared  by  Woodward-Clyde 
Consultants  states  that  for  N02  metabolic  and  growth  impacts  on  plants  are  not  known 
to  occur  below  about  0.1  ppm  (190  ug/m3  annual  average).    Potentially  adverse 
impacts  can  occur  only  at  higher  concentrations.   On  a  short-term  basis,  exposure  to 
concentrations  in  excess  of  550  ug/m3  for  a  3-hour  average  can  cause  damage. 
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Wark  and  Warner  indicate  that  very  sensitive  vegetation  may  be  affected  by  N02 
concentrations  in  the  2  to  10  ppm  range,  and  the  threshold  is  estimated  to  be 
2.5  ppm.    A  more  recent  evaluation  of  the  literature  was  conducted  by  the  California 
Air  Resources  Board  in  its  report  on  Review  of  the  One-Hour  Ambient  Air  Quality 
Standard  for  Nitrogen  Dioxide.  Technical  Support  Document.  December  1992.    The 
ARB  evaluation  focused  on  peer-reviewed  research  published  since  1982.   In  its 
report,  the  ARB  concluded  that,  while  there  are  only  a  few  studies  that  provide 
information  on  one-hour  exposures  to  ambient  N02  at  0.25  ppm,  a  decline  in  plant 
productivity  can  be  detected  for  exposure  for  a  day  or  longer  to  N02  in  the  range  of 
0.02  to  0. 1  ppm.   While  these  effects  are  associated  with  a  longer  exposure  duration 
than  the  one  hour  called  for  in  the  current  standard,  there  are  locations  in  California 
where  the  one-hour  standard  is  approached  or  exceeded  more  than  one  hour  per  day. 
It  was  therefore  concluded  that  the  adverse  impacts  to  the  most  sensitive  kinds  of 
vegetation  are  possible  at  current  air  quality  levels  in  parts  of  California.   However,  it 
does  not  appear  that  the  species  found  in  the  Project  area  or  in  the  JTNP  are  the  most 
sensitive  to  this  pollutant.   In  addition,  emissions  from  the  Proposed  Project  will 
result  in  ambient  NOx  levels  far  below  the  threshold  level  for  damage  identified  by 
Wark  and  Warner  (2.5  ppm  or  4700  ug/m3  for  a  four-hour  exposure).   Therefore,  no 
detrimental  effects  are  expected. 

Sulfur  dioxide  pollution  is  also  a  potential  concern  in  the  area,  as  S02  may  damage 
the  leaves  of  some  plants  exposed  to  sufficiently  high  concentrations  and  dosage.   A 
threshold  does  exist  because  plants  exposed  to  only  low  concentrations  are  able  to 
take  in  small  amounts  of  S02  through  the  stomata  and  dispose  of  it  without  damage. 
Concentrations  above  the  threshold  for  a  particular  plant  cause  deterioration  of  the 
internal  cells  and  leaf  discoloration  (Fundamentals  of  Air  Pollution.  Williamson, 
1973). 

According  to  Diagnosing  Vegetation  Injury  Caused  by  Air  Pollution  (1976), 
developed  for  the  EPA  by  Applied  Science  Associates,  Inc.,  certain  species  of  plants 
including  pines  and  other  miscellaneous  plants  such  as  the  common  weed  (i.e.,  sow 
thistle)  can  be  sensitive  to  S02.   Information  provided  by  the  NPS  indicates  that, 
depending  on  the  concentration  and  presence  of  other  pollutants,  S02  is  also  believed 
to  cause  visible  injuries  such  as  chlorosis  (yellowing  or  loss  of  leaf  color)  and 
necrosis  (mortality  to  leaf  tissue)  in  broadleaf  plants  and  browning  of  needles  in 
conifer  species.   A  number  of  biochemical  impacts  leading  to  reduced  growth, 
susceptibility  to  disease  and  weather  stress  have  also  been  suggested.   A  study 
conducted  by  the  Statewide  Air  Pollution  Research  Center  at  the  University  of 
California  in  Riverside  for  Southern  California  Edison  looked  at  the  relative 
sensitivity  of  desert  species  to  ozone  and  S02.   None  of  the  specific  species  studied 
were  identified  in  the  Eagle  Mountain  EIR/EIS;  however,  a  variety  of  species  similar 
to  those  identified  were  studied,  such  as  the  sage.   The  study  did  not  list  these  species 
as  the  most  sensitive  to  S02  (0.2  ppm).   For  the  purpose  of  the  study,  a  sensitivity 
ranking  of  I  (most  sensitive)  was  defined  as  0.2  ppm  S02  required  for  injury. 

Studies  conducted  also  found  that  the  "main  detriment  of  growth  effects  was  average, 
not  peak  S02  concentrations."   Wark  and  Werner  suggest  a  threshold  value  of 
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0.3  ppm  (785  ug/m3)  sustained  exposure  for  eight  hours,  and  indicate  that 
concentrations  of  0.3  to  0.5  ppm  for  several  days  can  lead  to  chronic  injury  to 
sensitive  plants. 

Concentrations  in  the  Southeast  Desert  Air  Basin  for  1994  are  3.0  ug/m3  (0.001  ppm) 
annual  average  and  186  ug/m3  (0.07  ppm)  one-hour  average  measured  at  the  Barstow 
monitoring  station.   These  concentrations  are  significantly  below  the  thresholds 
identified  for  desert  species.   The  emissions  of  S02  from  the  Proposed  Project  will 
not  add  significantly  to  these  concentrations  and  therefore  no  adverse  impacts  will 
result  from  the  Proposed  Project. 

6.4.   Visibility  Analysis 

A  Level-HI  visibility  screening  analysis,  using  PLUVUE-2,  was  conducted  to 
determine  the  visibility  impacts  on  JTNP  from  the  Proposed  Project. 

6.4.1  Optics  Calculations 

Four  types  of  optics  calculations  through  plumes  are  generally  available  in 
PLUVUE2,  in  either  its  plume-based  mode  or  its  observer-based  mode: 

1.  horizontal  views  with  a  sky  background; 

2.  non-horizontal  views  with  a  sky  background; 

3.  horizontal  views  with  white,  gray,  and  black  backgrounds;  and 

4.  horizontal  views  along  the  plume  axis  with  a  sky  background. 

Since  NPS  specified  the  locations  of  observers  and  terrain,  and  since  the  various 
default  horizontal  views  with  background  (type  3,  above)  in  the  plume-based  mode 
will  have  observer-to-terrain  distances  significantly  larger  than  those  that  must  be 
considered  in  the  observer-based  mode,   PLUVUE-2  in  its  plume-based  mode  was  not 
used  for  these  runs:  only  the  observer-based  mode  was  used. 

Consequently,  the  following  three  types  of  optics  calculations  available  in 
PLUVUE-2' s  observer-based  mode  were  carried  out  for  the  analysis: 

1.  horizontal  views  with  a  sky  background; 

2.  non-horizontal  views  with  a  sky  background; 

3.  horizontal  views  with  white,  gray,  and  black  backgrounds. 

6.4.2  Site  Location  and  Source  Scenarios 

A  schematic  map  of  the  landfill  site,  showing  proposed  locations  of  four  landfill  flare 

stations  with  respect  to  the  landfill  property  boundary  and  the  JTNP  boundary  just 

north  of  the  landfill  site,  is  shown  in  Figure  6-1.   Hypothetical  plumes  from  each 

flare  station  are  indicated  traveling  north  toward  the  boundary  in  Figure  6-1.  ^ 
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There  were  three  basic  source  scenarios  that  were  modeled  using  PLUVUE-2: 

•  a  single  flare  station  (the  first  one  to  be  constructed); 

•  a  virtual  source  representing  all  four  flare  stations  together;  and 

•  a  single  area  source,  covering  the  landfill  footprint,  and  including  all  NOx, 
SOx  and  PM10  emissions  from  all  on-site  fugitive  source  activities  (mobile 
equipment  and  fugitive  dust).   Flares  were  not  included  for  these  runs  since 
those  were  treated  separately  and  since  the  model  is  not  capable  of  handling 
more  than  two  kinds  of  primary  particulate  matter,  as  would  be  required  for 
such  an  analysis. 

Eight  landfill  gas  flares  are  proposed,  two  each  at  four  flare  stations.   At  each  flare 
station,  the  two  flares  are  so  close  together  that,  for  purposes  of  visibility  modeling, 
they  were  considered  to  be  coincident.   Since  the  gas  feedstock  is  almost  entirely 
methane,  carbon  dioxide,  and  inert  gases,  the  plumes  from  these  flares  will  contain  no 
soot  and  should  appear  "smokeless"  to  the  casual  observer. 

Flare  station  number  1  alone  was  individually  modeled,  since  model  results  are  likely 
to  be  similar  for  each  of  the  flare  stations.   The  contributions  of  all  the  flare  stations 
together  were  treated  as  a  virtual  source  for  all  flares.   Virtual  sources  were  placed  at 
a  sufficient  distance  upwind  of  the  sources  involved  such  that  an  11.25  degree 
VISCREEN  default  half-plume  angle  just  encompassed  the  sources  involved  (e.g.,  for 
all  flares,  and  winds  from  the  south)  (see  Figure  6-2). 

PM10,  SOx  and  NOx  were  modeled  together  for  the  various  plumes:    separate  runs 
for  each  pollutant  were  not  carried  out. 

6.4.3  Modeling  Domain  Geometry 

Figure  6-3  shows  a  topographic  map  of  the  general  area  around  the  Project  Site  with 
six  observer  locations,  all  of  which  are  within  the  Class  I  area.   The  six  locations, 
which  were  specified  by  NPS  staff,  are: 
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Virtual  Point  Source  (location  depends  on  wind  direction) 
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1.  Buzzard  Springs  to  Eagle  Mountains  (elevation:  2500  ft). 

2.  South  Boundary  of  Wilderness  (elevation:  2439  ft). 

3.  A  second  observation  point  on  the  south  boundary  of  the  wilderness 
(elevation:  1520  ft). 

4.  Pinto  Wells  (elevation:  1400  ft). 

5.  North  from  Coxcomb  Tunnel  (elevation:  2000  ft). 

6.  North  to  Coxcomb  Tunnel  (elevation:  800  ft). 

For  these  runs,  in  order  to  be  sure  that  non-horizontal  sky  viewing  angles  (known  as 
beta)  were  properly  initialized,  terrain  elevations  at  (up  to)  seven  analysis  points  along 
plume  trajectory  were  set  equal  to  the  elevation  for  the  last  point,  the  elevation  for  the 
location  where  the  plume  centerline  intersects  the  sight  path. 

6.4.4  Meteorological  Data 

Just  over  two  years'  worth  of  meteorological  data  were  distilled  into  two,  year-long, 
composite  met  data  files,  each  with  hourly  measurements  suitable  for  Eagle  Mountain 
criteria  pollutant  modeling.    Both  met  sets  (referred  to  here  as  Set  1  and  Set  2)  were 
very  similar  in  nature  (identical  in  substantial  measure).   Set  2  meteorological  data 
were  used  to  conduct  the  PLUVUE-2  runs,  since  the  various  substitution  dates  are 
somewhat  closer  than  for  Set  1 .   A  more  detail  discussion  regarding  the  development 
of  the  two  meteorological  data  sets  is  included  in  Attachment  D  (Ambient  Air  Quality 
Modeling). 

Due  to  the  excessive  number  of  hourly  runs  for  all  scenarios  and  observers,  it  was 
necessary  to  edit  Set  2  meteorological  data  to  exclude  hours  that  are  not  likely  to  lead 
to  high  visibility  impacts.   For  most  Level-El  analyses,  it  is  usually  quite  effective  to 
strongly  limit  the  wind  direction  sector  considered,  but  that  will  not  be  very  effective 
for  these  runs,  because  the  observers  are  so  close  to  the  Class  I  area  and  because 
virtual  sources  are  also  to  be  considered.   The  wind  direction  sectors  under 
consideration  will  be  quite  large. 

Therefore,  the  following  hours  were  excluded  for  all  observations: 

•  nighttime  hours  (up  to  an  hour  before  sunset  through  up  to  an  hour  after 
sunrise); 

•  hours  with  A,  B,  or  C  stability. 

Nighttime  hours  were  excluded  for  obvious  reasons.   Hours  likely  to  lead  to  solar 
zenith  angles  greater  than  85  degrees  (up  to  an  hour  before  sunset  or  up  to  an  hour 
after  sunrise),  which  are  troublesome  for  PLUVUE-2  to  handle,  are  excluded  also. 
Unstable  conditions  (mostly  found  in  midday)  will  lead  to  rapid  plume  dispersion  and 
small  visibility  impacts,  and  were  thus  excluded. 
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6.4.5  Pollutant  Characterization 

Due  to  the  uncertainty  of  the  nature  of  the  particles  produced  by  the  flares  and  their 
size  distribution,  it  was  necessary  to  describe  a  particle  size  distribution  possessing  the 
crucial  property  indicated  by  the  source  test  taken  at  the  BKK  Landfill  in  West 
Covina,  CA,  in  July  1986:   92%  of  the  particles  were  measured  to  be  below 
0.3  micron  aerodynamic  diameter. 

Emission  rates  for  the  flares  were  based  upon  vendor  data  provided  by  John  Zink  and 
Company.   Emission  characteristics  for  sources  other  than  the  flares  were  developed 
in  a  manner  consistent  with  the  PLUVUE-2  User's  Manual. 

6.4.6  Results  of  Visibility  Analysis 

Using  the  approach  described  above,  the  analysis  of  the  visibility  impacts  of  the 
Proposed  Project  was  conducted.   Both  Delta-E  and  contrast  were  used  as  measures 
of  plume  perceptibility.   The  highest  Delta-E  results  are  6.7  for  the  unmitigated 
project  and  3.9  for  the  mitigated  project.   The  highest  contrast  results  are  0.158  and 
0.100  for  the  unmitigated  and  mitigated  project,  respectively. 

The  Delta-E  for  a  plume  against  a  viewing  background  can  be  used  as  an  indicator  of 
plume  perceptibility  and  atmospheric  discoloration.   The  User's  Manual  For  The 
Plume  Visibility  Model,  PLUVUE  n,  (Revised)  1992,  by  EPA  discusses  the  criteria 
for  evaluating  the  model  results.     The  EPA  has  chosen  a  Delta-E  of  2.0 
(corresponding  to  a  contrast  of  0.05)  as  the  screening  threshold  for  a  Level- 1  and 
Level-2  screening.    However,  no  criteria  have  been  established  for  Level-3  analysis; 
this  is  done  on  a  case-by-case  basis.     The  Level-3  analysis  is  a  more  detailed 
assessment  of  plume  visual  impacts  to  calculate  the  magnitude  of  plume  visibility 
impacts  for  a  variety  of  meteorological  conditions  with  the  frequency  of  occurrence  of 
corresponding  conditions  to  estimate  the  frequency  of  occurrence  of  plume  visual 
impacts.   To  estimate  the  frequency  distribution  for  various  meteorology  conditions 
and  observers,  a  distribution  of  Delta-Es  and  contrasts  was  used.   In  the  Users 
Manual  For  the  Plume  Visibility  Model,  PLUVUE  n,   EPA  suggests  the  range  of  AE 
between  1  and  4  as  the  approximate  threshold  of  plume  perceptibility.   Delta-Es 
above  4  (contrast  of  0.10)  were  used  as  values  which  would  be  detected  as  a  slight 
discoloration  by  most  people  (probability  of  90  percent  detection  above  Delta-E  of  4 
and  high  contrast,  EPA  Workbook  For  Plume  Visual  Impact  Screening  and  Analysis, 
(Revised)  1992).   The  severity  of  discoloration  would  increase  with  increasing 
Delta-E. 

The  highest  Delta-E  impacts  modeled  for  the  single  flare  runs  (total  of  720  runs),  and  for 
all  flares  modeled  as  a  virtual  source  (total  of  633  runs),  are,  respectively,  0.76  and  1.79 
(both  for  Observer  1,  winter).  The  model  runs  for  the  gas  flares  showed  that  the  contrast 
threshold  of  0.05  was  barely  exceeded  (0.0515)  for  one  hour  at  one  observer  location. 
These  impacts  are  sufficiently  low  that  flare  visibility  impacts  will  be  essentially 
undetectable. 
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Since  the  final  plume  rise  for  the  flares  (120  -  230  m)  is  so  much  higher  than  for  fugitive 
emissions  from  the  project  (approximately  30  m),  it  is  unlikely  that  visibility  impacts 
from  both  kinds  of  sources  will  combine  to  further  degrade  visibility  for  horizontal 
viewing  angles.  If  non-horizontal  viewing  angles  are  considered,  and  the  observer  is 
presumed  to  be  gazing  from  below  up  through  the  fugitive  source  plume,  the 
considerable  increase  above  2.0  of  the  Delta-E  screening  threshold  for  the  perceptibility 
of  objects  with  large  subtended  viewing  angles*  will  virtually  ensure  that  the  broad 
fugitive  source  plume  will  contribute  very  little  to  combined  flare/fugitive  source 
visibility  impacts.  Thus,  combined  visibility  impacts  are  likely  to  remain  small,  whatever 
the  viewing  angle. 

Table  6-4  presents  the  results  of  the  modeling  analysis  for  the  Proposed  Project 
without  mitigation.   Table  6-4  shows  that  the  maximum  number  of  observations  above 
a  Delta-E  of  4.0  was  30  and  a  contrast  of  0. 10  was  12  for  worst  impacted  observer. 
This  represents  a  maximum  of  potential  observable  conditions  for  only  0.34  percent 
and  0.14%  for  Delta-E  and  contrast,  respectively,  of  the  total  hours  per  year.  The 
maximum  number  of  observations  with  a  Delta-E  of  over  2.0  was  89  for  the  worst 
impacted  observer.    This  represents  a  maximum  potential  observable  condition  for 
only  1  percent  of  the  total  hours  per  year.   The  maximum  number  of  observations 
with  a  contrast  greater  than  0.05  was  58  for  the  worst  impacted  observer.    This 
represents  less  than  1  percent  of  the  total  hours  per  year. 

Table  6-5  shows  the  results  of  the  modeling  analysis  for  the  Proposed  Project  with 
mitigation.   Table  6-5  shows  that  there  were  no  observations  above  a  Delta-E  above 
4.0  or  above  a  contrast  above  0. 10.   For  the  mitigated  project,  the  maximum  number 
of  observations  with  a  Delta-E  of  more  than  2.0  was  39  for  the  worst  impacted 
observer.   This  represents  a  maximum  of  potential  observable  conditions  for  only 
0.45  percent  of  the  total  hours  per  year.    The  maximum  number  of  observations  with 
a  contrast  greater  than  0.05  was  29  for  the  worst  impacted  observer.    This  represents 
only  0.33  percent  of  the  total  hours  per  year. 

Based  on  these  results,  it  is  possible  that  plume  perceptibility  and  atmospheric 
discoloration  could  be  detected  on  occasion  by  the  most  sensitive  observers. 
However,  it  should  be  noted  that  all  the  observer  and  target  locations  chosen  by  NPS 
for  the  visibility  analyses,  being  rather  close  to  the  project,  are  also  far  from  the 
heavily-visited  areas  of  JTNP  and  will  see  little  traffic.    Observer  2,  the  closest 
observer  or  target  to  the  heavily-visited  areas  of  JTNP,  is  14  km  from  Mission  Well, 
the  closest  location  on  a  heavily-traveled  route  within  JTNP.   In  addition,  Observer 
location  1  is  in  difficult  terrain  and  will  be  rarely  visited. 


Figure  A-2,  page  11,  Workbook  for  Plume  Visual  Impact  Screening  and  Analysis  (Revised),  EPA- 
454/R-92-023,  October  1992. 
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Table  6^ 

Eagle  Mountain  Landfill  and  Recycling  Center 

Visibility  Impacts  of  Proposed  Project  Without  Mitigation 

Observer 

Total  No. 
Observ. 
Delta-E/ 
Contrast 

Max 
Delta  E/ 
Contrast1 

Delta-E  >  4.0/ 
Contrast  >0.101 

Delta-E  2.0  to  4.0/ 
Contrast  0.05  to  0.101 

Delta-E  >2.0/ 
Contr.  >  0.051 

No. 

%  of  Year 

No. 

%  of  Year 

%  of  Year 

1 -Summer 

28 

3.4/0.049 

0/0 

13/0 

1 -Winter 

24 

6.7/0.158 

5/4 

9/5 

1-Total 

52 

6.7/0.158 

5/4 

0.06%/0.05% 

22/5 

0.25%/0.06% 

0.31%/0.01% 

2-Summer 

25 

6.2/0.105 

8/1 

3/10 

2-Winter 

47 

6.4/0.131 

22/11 

10/19 

- 

2-Total 

72 

6.4/0.131 

30/12 

0.34%/0.14% 

13/29 

0.1596/0.33% 

0.49%/0.47% 

3-Summer 

174 

4.5/0.089 

3/0 

26/8 

3-Winter 

124 

5.9/0.120 

25/10 

35/40 

i:                         .  :  : 

3-Total 

298 

5.9/0.120 

28/10 

0.32%/0.11% 

61/48 

0.70%/0.55% 

1.02%/0.66% 

4-Summer 

44 

1.7/0.031 

0/0 

0/0 

4-Winter 

49 

3.0/0.067 

0/0 

6/3 

4-Total 

93 

3.0/0.067 

0/0 

0.00%/0.00% 

6/3 

0.07%/0.03% 

0.07%/0.03% 

5-Summer 

23 

3.3/0.062 

0/0 

1/1 

5-Winter 

50 

3.4/0.078 

0/0 

6/4 

5-Total 

73 

3.4/0.078 

0/0 

0.00%/0.00% 

7/5 

0.08%/0.06% 

0.08%/0.06% 

6-Summer 

18 

0.9/0.016 

0/0 

0/0 

6-Winter 

36 

2.7/0.051 

0/0 

2/1 

6-Total 

54 

2.7/0.051 

0/0 

0.00%/0.00% 

2/1 

0.02%/0.01% 

0.02%/0.01% 

1   Contrast  values  are  absolute  values  (numerical  value  of  a  number  irrespective  of  sign) 
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Table  6-5 

Eagle  Mountain  Landfill  and  Recycling  Center 

Visibility  Impacts  of  Proposed  Project  With  Mitigation 

Observer 

Total  No. 
Observ. 
Delta-E/ 
Contrast 

Max 
Delta-E/ 
Contrast1 

Delta-E  >  4.0/ 
Contrast  >  0.101 

Delta-E  2.0  to  4.0/ 
Contrast  0.05  to  0. 101 

Delta-E  >2.0/ 
Contr.  >  0.051 

No. 

%  of  Year 

No. 

%  of  Year 

%  of  Year 

1 -Summer 

28 

1.7/0.028 

0/0 

0/0 

1-Winter 

24 

3.9/0.100 

0/0 

5/4 

1-Total 

52 

3.9/0.100 

0/0 

0.00%/0.00% 

5/4 

0.06%/0.05% 

0.06%/0.05% 

2-Summer 

25 

3.5/0.063 

0/0 

8/8 

2-Winter 

47 

3.7/0.083 

0/0 

24/19 

2-Total 

72 

3.7/0.083 

0/0 

0.00%/0.00% 

32/27 

0.37%/0.31% 

0.3796/0.31% 

3 -Summer 

174 

2.5/0.056 

0/0 

5/1 

3-Winter 

124 

3.3/0.075 

0/0 

34/28 

3-Total 

298 

3.3/0.075 

0/0 

0.00%/0.00% 

39/29 

0.45%/0.33% 

0.45%/0.33% 

4-Summer 

44 

0.7 
0.9/0.018 

0/0 

0/0 

4-Winter 

49 

1.6/0.041 

0/0 

0/0 

4-Total 

93 

1.6/0.041 

0/0 

0.00%/0.00% 

0/0 

0.00%/0.00% 

0.00%/0.00% 

5-Summer 

23 

1.8/0.037 

0/0 

0/0 

5-Winter 

50 

1.9/0.047 

0/0 

0/0 

5-Total 

73 

1.9/0.047 

0/0 

0.00%/0.00% 

0/0 

0.00%/0.00% 

0.00%/0.00% 

6-Summer 

18 

0.5/0.009 

0/0 

0/0 

6-Winter 

36 

1.4/0.031 

0/0 

0/0 

6-Total 

54 

1.4/0.031 

0/0 

0.00%/0.00% 

0/0 

0.00%/0.00% 

0.00%/0.00% 

1   Contrast  values  are  absolute  values  (numerical  value  of  a  number  irrespective  of  sign) 
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The  proposed  project,  including  the  gas  flares,  would  not  create  a  noticeable  change 
or  impact  in  regional  visibility  or  haze  to  the  casual  observer  from  locations  at  the 
closest  boundaries  of  JTNP  to  the  Project  Site.   This  is  based  upon  the  results  of  the 
visibility  modeling  which  indicate  no  readings  above  the  threshold  of  AE  of  4.0  or 
contrast  value  greater  than  0.10  for  the  mitigated  project.   The  proposed  project  at 
full  operation  with  mitigation  would  create  a  slight  discoloration  in  regional  visibility 
for  the  most  sensitive  observer  less  than  0.5%  of  the  time  within  four  miles  of  the 
Project  Site.   This  impact  is  considered  insignificant  because:  1)  the  sensitive  observer 
would  need  to  be  in  an  area  of  the  Park  where  there  are  no  existing  trails  or 
campsites;  2)  the  observer  would  have  to  be  at  this  location  for  some  part  of  the 
39  hours  per  year  (0.45%)  that  this  condition  might  occur;  and  3)  the  background 
visual  range  would  have  to  be  at  the  ten  percentile  value  or  better  during  these 
39  hours. 

6.4.7  Visibility  Impacts  of  Alternatives 

Emissions  associated  with  various  alternatives  have  been  analyzed  in  Part  6  of  the  Air 
Quality  Impact  Section.   For  the  Reduced  Volume  Alternative,  16,000  tons  per  day  of 
waste  would  be  transported  to  the  landfill  site.   The  amount  of  waste  hauled  by  truck 
would  be  identical  but  the  rail  hauling  for  this  alternative  would  be  approximately 
78%  of  the  level  assumed  for  the  Proposed  Project  (i.e.,  14,000  tons  per  day  vs. 
18,000  tons  per  day).   Consequently,  for  this  proposal,  rail  emissions  would  be 
approximately  22%  lower  that  for  the  Proposed  Project.   For  the  Rail  Access  Only 
Alternative,  18,000  tons  per  day  of  waste  would  be  transported  to  the  landfill  by  rail, 
with  truck  hauling  not  included.   Because  the  amount  of  waste  hauled  by  rail  is 
identical  to  the  level  assumed  for  the  Proposed  Project,  the  emissions  for  rail  hauling 
would  be  identical  to  the  Proposed  Project.    Under  the  Alternative  Road  Alignment 
Alternative,  emissions  and  impacts  would  be  the  same  as  other  alternatives  with  the 
exception  that  an  alternative  access  road  would  require  slightly  longer  haul  distances 
for  truck  hauling.   Emissions  under  the  Landfill  on  Kaiser  Land  Only  Alternative 
would  be  lower  then  those  for  the  Reduced  Volume  Alternative.   To  evaluate  the 
visibility  impacts  for  the  alternatives  to  the  Proposed  Project,  the  Reduced  Volume 
Alternative  was  chosen. 

Table  6-6  shows  the  results  of  the  visibility  impact  analysis  for  the  Reduced  Volume 
Alternative.   From  Table  6-6,  you  can  see  that  the  number  of  runs  with  Delta-Es 
observed  above  the  4.0  range  and  contrast  values  greater  than  0. 10  is  zero;  the 
maximum  Delta-E  for  any  observer  is  3.2  and  the  maximum  contrast  value  is  0.082. 
The  maximum  number  of  runs  with  Delta-E  greater  than  2.0  is  29  and  contrast  value 
greater  than  0.05  is  12  for  the  worst  impacted  observer.   This  represents  only  0.33 
percent  and  0. 14  percent  for  Delta-E  and  contrast,  respectively,  of  the  total  hours  in 
the  year.    However,  this  range  (2.0  to  3.2)  represents  values  that  are  in  the  range  of 
the  approximate  threshold  of  plume  perceptibility.   Therefore,  it  is  unlikely  that,  for 
this  alternative,  plume  perceptibility  and  atmospheric  discoloration  will  be  detected  by 
even  the  most  sensitive  observers. 
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Table  6-6 

Eagle  Mountain  Landfill  and  Recycling  Center 

Visibility  Impacts  of  Reduced  Volume  Alternative  With  Mitigation 

Observer 

Total  No. 
Observ. 
Delta-E/ 
Contrast 

Max 

Delta-E/ 

Contrast1 

Delta-E  >  4.0/ 
Contrast  >  0.101 

Delta-E  2.0  to  4.0/ 
Contrast  0.05  toO.101 

Delta-E  >2.0/ 
Cont.  >  0.051 

No. 

%  of  Year 

No. 

%  of  Year 

%  of  Year 

1 -Summer 

28 

1.3/0.022 

0/0 

0/0 

1-Winter 

24 

3.2/0.082 

0/0 

5/3 

1-Total 

52 

3.2/0.082 

0/0 

0.00%/0.00% 

5/3 

0.06%/0.03% 

0.06%/0.03% 

2-Summer 

25 

2.8/0.051 

0/0 

8/1 

2-Winter 

47 

3.0/0.067 

0/0 

21/10 

2-Total 

72 

3.0/0.067 

0/0 

0.00%/0.00% 

29/11 

0.33%/0.13% 

0.33%/0.13% 

3-Summer 

174 

2.0/0.046 

0/0 

0/0 

3-Winter 

124 

2.7/0.061 

0/0 

13/12 

3-Total 

298 

2.7/0.061 

0/0 

0.00%/0.00% 

13/12 

0.15%/0.14% 

0.15%/0.14% 

4-Summer 

44 

0.7/0.014 

0/0 

0/0 

4-Winter 

49 

1.3/0.033 

0/0 

0/0 

4-Total 

93 

1.3/0.033 

0/0 

0.00%/0.00% 

0/0 

0.00%/0.00% 

0.00%/0.00% 

5-Summer 

23 

1.4/0.030 

0/0 

0/0 

5-Winter 

50 

1.5/0.038 

0/0 

0/0 

5-Total 

3 

1.5/0.038 

0/0 

0.00%/0.00% 

0/0 

0.00%/0.00% 

0.00%/0.00% 

6-Summer 

8 

0.4/0.008 

0/0 

0/0 

6-Winter 

36 

1.1/0.025 

0/0 

0/0 

6-Total 

54 

1.1/0.025 

0/0 

0.00%/0.00% 

0/0 

0.00%/0.00% 

0.00%/0.00% 

1    Contrast  values  are  absolute  values  (numerical  value  of  a  number  irrespective  of  sign) 

6.5  Criteria  Pollutant  Impacts 

The  following  paragraphs  describe  the  approach  taken  to  model  the  air  quality  impacts 
of  the  Eagle  Mountain  Landfill  and  Recycling  Center  on  the  Joshua  Tree  National 
Park. 
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6.5.1  Emission  Sources  Analyzed 

The  Proposed  Project  will  include  a  variety  of  emission  sources  including  both 
stationary  sources,  such  as  landfill  gas  flares,  and  mobile  equipment,  such  as  haul 
trucks  and  heavy  equipment.   A  more  detailed  discussion  of  these  emissions  sources  is 
included  in  Part  4. 

6.5.2  Meteorological  Data  Base 

To  perform  the  criteria  pollutant  impact  analysis,  it  was  necessary  to  develop  an 
extensive  meteorological  data  base  including  parameters  such  as  wind  speed/direction 
and  stability  class.   The  same  meteorological  data  base  discussed  above  for  the 
visibility  analysis  was  also  used  for  the  criteria  pollutant  impact  analysis.   A  detailed 
discussion  of  this  meteorological  data  base  is  also  included  in  Attachment  D. 

6.5.3  Choice  of  Models 

As  with  the  regional  haze  and  acid  deposition  analyses  discussed  above,  the  EPA 
ISCST3  model  was  used  to  perform  the  criteria  pollutant  impact  analysis.   A  detailed 
discussion  of  this  model  and  program  control  parameters  used  during  the  analysis  is 
included  in  Attachment  D. 

6.5.4  Receptors 

ISCST3  allows  the  user  to  define  both  gridded  arrays  of  modeling  receptors  and  sets 
of  "discrete"  receptors.    Discrete  receptors  were  used  in  this  analysis  to  capture 
impacts  on  the  Joshua  Tree  National  Park  (JTNP).   The  receptors  were  located  along 
the  south  and  southeastern  boundaries  of  the  JTNP  with  receptor  spacing  ranging 
from  approximately  100  to  200  meters.   The  receptors  used  for  the  JTNP  criteria 
pollutant  impact  analysis  are  shown  on  Figure  6-4. 

6.5.5  Program  Control  Parameters/Source  Characteristics 

The  ISCST3  model  allows  a  user  to  select  model  options  and  emission  source 
characteristics.    A  detailed  discussion  of  these  modeling  options  and  input 
requirements  are  discussed  in  Attachment  D. 

6.5.6  Results  of  Criteria  Pollutant  Impact  Analysis 

For  the  modeling  analysis,  maximum  short-  and  long-term  average  ambient  impacts 
for  N02,  PM10,  CO,  and  S02  occurred  primarily  SW  of  the  project,  where  the  project 
and  JTNP  boundaries  make  their  closest  approach.   Some  maxima  are  located  ESE  of 
the  project,  where  the  prevailing  westerly  winds  will  most  consistently  carry  plumes 
from  the  project.   These  maximum  impacts  are  shown  in  Figure  6-4.   The  worst-case 
ambient  air  quality  impacts  based  on  the  air  quality  modeling  analysis  described  in  the 
previous  paragraphs  are  summarized  below  in  Tables  6-7  and  6-8  for  the  Proposed 
Project  without  and  with  mitigation,  respectively.   The  full  length  input  and 
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Table  6-7 

Summary  of  Worst-Case  Modeling  Impacts  on 

Joshua  Tree  National  Park 

Proposed  Pro 

ect  Without  Mitigation 

Most  Stringent 

FPA 

Pollutant/ 
Averaging 

Modeled  Ambient 
Impact  (/tg/m3) 

Background 
Levels1 

Combined 
Levels 

Air  Quality 
Standard 

0*g/m3) 

Class  I 
Increments 

Time 

Oig/m3) 

0*g/m3) 

0*g/m3) 

NOx 

1-hour2 

264 

75 

339 

470  (Cal) 

- 

Annual3 

2 

6 

8 

100  (EPA) 

2.5 

so2 

1-hour 

21 

213 

234 

655  (Cal) 

- 

3-hour 

9 

- 

- 

1,300  (EPA) 

25 

24-hour 

3 

34 

37 

105  (Cal) 

5 

Annual 

0 

11 

11 

80  (EPA) 

2 

CO 

1-hour 

595 

10,354 

10,949 

23,000  (Cal) 

- 

8-hour 

270 

4,304 

4,574 

10,000  (Cal) 

- 

PM10 

24-hour 

7 

210 

217 

50  (Cal) 

8 

Annual 

1 

22 

23 

30  (Cal) 

4 

Footnote: 

1  For  NOx,  CO,  and  PM10,  maximum  levels  monitored  at  the  Project  Site.    Because  ambient  SOx 
levels  were  not  measured  at  the  Project  Site,  background  SOx  levels  are  the  maximum  monitored 
within  the  SEDAB. 

2  Calculated  using  EPA  approved  Ozone  Limiting  Method  (OLM),  see  Attachment  D. 

3  Calculated  using  EPA  approved  Ambient  Ratio  Method  (ARM),  see  Attachment  D. 
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Table  6-8 

Summary  of  Worst-Case  Modeling  Impacts  on 

Joshua  Tree  National  Park 

Proposed  Project  With  Mitigation 

Most 

Modeled 

Stringent 

EPA 

Ambient 

Background 

Combined 

Air  Quality 

Class  I 

Pollutant/ 

Impact 

Levels1 

Levels 

Standard 

Increments 

Averaging  Time 

(ug/m3) 

(ug/m3) 

(ug/m3) 

(ug/m3) 

(ug/m3) 

NOx 

1-hour2 

242 

75 

317 

470  (Cal) 

- 

Annual3 

1 

6 

7 

100  (EPA) 

2.5 

S02 

1-hour 

19 

213 

232 

655  (Cal) 

- 

3 -hour 

9 

- 

- 

1,300  (EPA) 

25 

24-hour 

3 

34 

37 

105  (Cal) 

5 

Annual 

0 

11 

11 

80  (EPA) 

2 

CO 

1-hour 

586 

10,354 

10,940 

23,000  (Cal) 

- 

8-hour 

270 

4,304 

4,574 

10,000  (Cal) 

- 

PM10 

24-hour 

7 

210 

217 

50  (Cal) 

8 

Annual 

1 

22 

23 

30  (Cal) 

4 

Footnote: 

1  For  NOx,  CO,  and  PM10,  maximum  levels  monitored  at  the  Project  Site.    Because  ambient  SOx 
levels  were  not  measured  at  the  Project  Site,  background  SOx  levels  are  the  maximum  monitored 
within  the  SEDAB. 

2  Calculated  using  EPA  approved  Ozone  Limiting  Method  (OLM),  see  Attachment  D. 

3  Calculated  using  EPA  approved  Ambient  Ratio  Method  (ARM),  see  Attachment  D. 


output  modeling  files  are  too  large  to  include  in  this  report.  If  requested,  these  files 
will  be  supplied  on  tape  or  floppy  disk.  Attachment  D  includes  abbreviated  versions 
of  the  modeling  files. 

Throughout  the  analysis,  assumptions  were  made  to  be  conservative  (that  is, 
overpredictive).    Despite  this  fact,  as  shown  on  Tables  6-7  and  6-8,  Project  impacts 
alone  for  all  modeled  pollutants  are  expected  to  be  well  below  the  most  stringent  state 
and  national  air  quality  standards  for  both  the  Proposed  Project  with  and  without 
mitigation.   However,  the  state  and  national  24-hour  average  PM10  standards  are 
exceeded  in  the  absence  of  the  Project.   The  Project's  impacts  exacerbate  violations  of 
the  PM10  standards.   Project  impacts  are  below  the  EPA  Class  1  increments  for  N02 
and  S02  as  well  as  the  annual  PM10  increment.   Unmitigated  Project  impacts  exceed 
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the  24-hour  average  PM10  EPA  Class  1  increment;  mitigated  Project  impacts  do  not 
exceed  any  Class  I  increments. 

Table  6-9  shows  the  impacts  of  the  Reduced  Volume  Alternative  with  mitigation. 


Table  6-9 

Summary  of  Worst-Case  Modeling  Impacts  on 

Joshua  Tree  National  Park 

Reduced  Volume  Alternative  With  Mitigation 

Modeled 

Most  Stringent 

EPA 

Ambient 

Background 

Combined 

Air  Quality 

Class  I 

Pollutant/ 

Impact 

Levels1 

Levels 

Standard 

Increments 

Averaging  Time 

(*g/m3) 

(ug/m3) 

Cug/m3) 

(ug/m3) 

(ug/m3) 

NOx 

1-hour2 

191 

75 

266 

470  (Cal) 

- 

Annual3 

1 

6 

7 

100  (EPA) 

2.5 

so2 

1-hour 

15 

213 

228 

655  (Cal) 

- 

3-hour 

7 

- 

- 

1,300  (EPA) 

25 

24-hour 

2 

34 

36 

105  (Cal) 

5 

Annual 

0 

11 

11 

80  (EPA) 

2 

CO 

1-hour 

498 

10,354 

10,852 

23,000  (Cal) 

- 

8-hour 

229 

4,304 

4,533 

10,000  (Cal) 

- 

PM10 

24-hour 

5 

210 

215 

50  (Cal) 

8 

Annual 

1 

22 

23 

30  (Cal) 

4 

Footnote: 

1  For  NOx,  CO,  and  PM10,  maximum  levels  monitored  at  the  Project  Site.    Because  ambient  SOx 
levels  were  not  measured  at  the  Project  Site,  background  SOx  levels  are  the  maximum  monitored 
within  the  SEDAB. 

2  Calculated  using  EPA  approved  Ozone  Limiting  Method  (OLM),  see  Attachment  D. 

3  Calculated  using  EPA  approved  Ambient  Ratio  Method  (ARM),  see  Attachment  D. 
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PART  7 
COMPARISON  OF  ALTERNATIVES 

7.1  Introduction 

To  compare  the  Proposed  Project  with  each  of  the  project  alternatives,  it  was 
necessary  to  divide  the  total  emissions  for  each  alternative  into  the  various  air  basins 
impacted  by  the  projects.    The  following  paragraphs  discuss  the  approach  used  to 
divide  emissions  per  air  basin  and  compare  the  corresponding  emissions  per  air  basin. 

7.2  Rail  Emissions 

For  the  emission  analyses  shown  in  Parts  5  and  6  of  the  air  quality  impact  section, 
rail  emissions  were  computed  assuming  all  of  the  waste  haul  by  rail  using  a  route 
from  Los  Angeles  to  Eagle  Mountain.   This  route  was  chosen  as  a  "worst-case" 
approximation  of  the  total  rail  emissions  which  will  come  from  a  variety  of  regions. 
Most  of  the  actual  rail  haul  distances  will  be  shorter  than  this  worst-case  assumption. 
The  following  paragraphs  discuss  the  approach  used  to  redistribute  the  "worst-case" 
total  rail  emissions  used  in  Parts  5  and  6  into  the  various  air  basins  impacted  by  the 
Proposed  Project  and  project  alternatives. 

Rail  emissions  for  the  main  route  from  Los  Angeles  to  Eagle  Mountain  were  divided 
into  air  basins  based  on  the  route  segments  used  for  analyzing  the  rail  fuel 
requirements.    The  route  segment  between  Los  Angeles  and  Beaumont  Summit  was 
assigned  to  the  South  Coast  Air  Basin  (SCAB).   The  remainder  of  the  route  was 
assigned  to  the  Southeast  Desert  Air  Basin  (SEDAB).    On  the  following  figures 
showing  emission  impacts,  the  impacts  on  the  SEDAB  are  divided  between  impacts 
that  occur  at  the  Project  Site  (i.e.,  Eagle  Mountain)  and  impacts  that  occur  in  the 
remainder  of  Riverside  County  (i.e.,  Riverside  County  (Offsite)). 

Because  some  portions  of  waste  may  come  from  San  Diego,  Santa  Barbara,  and 
Ventura  Counties,  it  was  necessary  to  estimate  the  emissions  for  the  San  Diego  and 
South  Central  Coast  Air  Basins.   This  was  done  by  a  separate  analysis,  computing  the 
emissions  for  the  route  from  San  Diego  to  San  Clemente  for  the  San  Diego  Air  Basin 
(SDAB)  and  for  the  route  from  Santa  Barbara  to  Chatsworth  for  the  South  Central 
Coast  Air  Basin  (SCCAB).   The  fuel  use  for  these  routes  was  taken  from  a  Southern 
Pacific  simulation  of  MSW  trains  in  similar  terrain.    As  noted  in  Section  3  of  the 
Eagle  Mountain  EIR/EIS,  Santa  Barbara  County  could  have  a  shortfall  of 
600  tons/day  in  disposal  capacity  by  the  year  2000.   This  600  tons/day  level  was  used 
for  the  trash  hauled  from  the  SCCAB.   Due  to  a  lack  of  available  data  for  San  Diego 
disposal  needs,  a  level  of  1,000  tons/day  was  assumed  for  the  SDAB  estimates 
provided  here.   Detailed  emission  calculations  are  included  in  Attachment  A. 
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7.3  Transfer  Truck  Emissions 

With  the  exception  of  the  No  Project  alternative  which  impacts  only  the  SCAB, 
SDAB,  and  SCCAB,  the  transfer  truck  emissions  for  the  Proposed  Project  and  each 
project  alternative  will  primarily  impact  the  SEDAB.    In  computing  the  transfer  truck 
emissions  for  the  Proposed  Project  and  all  project  alternatives,  transfer  trucks  were  all 
assumed  to  travel  only  within  Riverside  County.    Fifty  trucks  were  assumed  to  make 
a  150  mile  round  trip  from  the  eastern  portion  of  the  county  and  an  additional 
50  trucks  were  assumed  to  make  a  300  mile  round  trip  from  the  western  portion  of 
the  county.    This  gives  a  total  of  100  trucks  per  day  with  an  average  round  trip  of 
225  miles.    All  these  emissions  were  assigned  to  the  SEDAB.    In  computing  the 
impacts  on  the  Coachella  Valley,  the  trucks  from  the  western  portion  of  the  county 
were  assumed  to  have  all  their  impacts  in  the  Coachella  Valley,  and  the  trucks  from 
the  eastern  portion  of  the  county  were  assumed  to  have  no  impact  there. 

In  computing  the  truck  emissions  for  the  No  Project  Alternative,  transfer  trucks  were 
assumed  to  travel  only  within  the  SCAB.    There  would  be  additional  truck  travel 
required  in  the  San  Diego  and  South  Central  Coast  Air  Basins  to  handle  the  waste  that 
would  otherwise  go  to  the  Eagle  Mountain  Landfill.    However,  these  emissions  were 
not  estimated  here. 

7.4  Emission  Comparison 

Figures  7-1  to  7-5  compare  the  estimated  annual  emissions  for  the  Proposed  Project, 
as  well  as  all  project  alternatives  for  each  separate  air  basin. 

With  respect  to  oxides  of  nitrogen,  Figure  7-1  shows  that  NOx  emissions  in  the  South 
Coast  Air  Basin  (SCAB)  would  be  reduced  under  all  of  the  alternatives  compared  with 
the  No  Project  Alternative  since  the  flare  and  on-site  vehicle  emissions  associated 
with  the  No  Project  Alternative  exceed  the  rail  emissions  associated  with  the  Proposed 
Project  and  other  alternatives.    The  principal  increase  in  NOx  emissions  from  the 
Proposed  Project  and  all  alternatives,  with  the  exception  of  the  No  Project 
Alternative,  comes  in  the  Southeast  Desert  Air  Basin  (i.e.,  Riverside  County  (Offsite) 
and  the  Eagle  Mountain  area).     The  Proposed  Project  as  well  as  all  project 
alternatives  will  result  in  relatively  minor  NOx  emission  increases  in  the  South 
Central  Coast  Air  Basin  (SCCAB)  and  the  San  Diego  Air  Basin  (SDAB)  due  to  rail 
emissions  in  these  areas.    There  would  also  be  a  corresponding  decrease  in  landfill 
gas  production  and  flare  NOx  emissions  within  these  basins  due  to  the  transfer  of 
waste  away  from  these  basins.    However,  due  to  insufficient  data,  these  emission 
reductions  are  not  quantified  in  this  analysis.    As  noted  in  Section  7.3,  for  the  No 
Project  alternative  there  would  be  a  slight  NOx  emission  increase  in  these  basins  due 
to  truck  haulage  of  waste.    Due  to  a  lack  of  available  data,  these  emission  increases 
are  not  quantified  in  this  analysis. 
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For  carbon  monoxide,  Figure  7-2  shows  that  CO  emissions,  both  in  total  and  in  the 
SCAB,  would  be  substantially  reduced  under  all  of  the  alternatives  compared  with  the 
No  Project  Alternative,  due  to  the  use  of  new  flares  (combustion  systems)  and  the  use 
of  advanced  control  devices  on  the  systems  proposed  for  the  desert  site.   CO 
emissions  would  increase  in  Riverside  County  and  the  Eagle  Mountain  area  as  a  result 
of  the  Proposed  Project  and  alternatives  compared  to  the  No  Project  Alternative  due 
to  the  addition  of  CO-emitting  operations  such  as  train,  truck,  flare,  and  on-site 
vehicles.   Furthermore,  CO  emissions  in  the  SCCAB  and  SDAB  would  increase 
slightly  due  to  rail  emissions  in  these  areas.   As  discussed  above  for  NOx  emissions, 
there  would  be  a  corresponding  decrease  in  landfill  gas  production  and  flare  CO 
emissions  within  these  basins  due  to  the  transfer  of  waste  away  from  these  areas. 
However,  due  to  insufficient  data,  these  emission  reductions  are  not  quantified  in  this 
analysis.   In  addition,  for  the  No  Project  alternative  there  would  be  a  slight  CO 
emission  increase  in  these  basins  due  to  truck  haulage  of  waste.   Due  to  a  lack  of 
available  data,  these  emission  increases  are  not  quantified  in  this  analysis. 

The  PM10  emissions  for  the  Proposed  Project  and  alternatives  are  shown  in 
Figure  7-3.     The  data  indicate  mat  each  of  the  alternatives  would  result  in  a 
substantial  particulate  emission  reduction  in  the  SCAB  compared  with  the  No  Project 
Alternative.   This  is  due  to  the  relocation  of  the  numerous  particulate-emitting  landfill 
operations  to  the  SEDAB.   Total  particulate  emissions  are  nearly  equal  between  the 
Proposed  Project  and  the  No  Project  Alternative  because  of  the  additional  mitigation 
measures  proposed  for  the  desert  site.   Furthermore,  there  will  be  an  overall  decrease 
in  particulate  emissions  for  some  of  the  project  alternatives  compared  to  the  No 
Project  Alternative  due  to  a  combination  of  greater  controls  and  lower  operating 
levels.   Particulate  emissions  will  increase  in  the  SEDAB  and  SCCAB  due  to  rail 
emissions  in  these  areas.   As  discussed  above  for  other  pollutants,  there  would  be  a 
corresponding  decrease  in  landfill  gas  production  and  flare  particulate  emissions 
within  these  basins  due  to  the  transfer  of  waste  away  from  these  areas.   However,  due 
to  insufficient  data,  these  emission  reductions  are  not  quantified  in  this  analysis.   In 
addition,  for  the  No  Project  alternative  there  would  be  a  slight  particulate  emission 
increase  in  these  basins  due  to  truck  haulage  of  waste.   Due  to  a  lack  of  available 
data,  these  emission  increases  are  not  quantified  in  this  analysis. 

Non-methane  hydrocarbon  (NMHC)  emissions  data  are  presented  in  Figure  7-4.   The 
results  here  are  similar  to  those  described  above  for  particulates.   The  Proposed 
Project  and  project  alternatives  result  in  a  substantial  reduction  of  NMHC  emissions 
in  the  SCAB  as  compared  with  the  No  Project  Alternative.   This  is  due  largely  to  the 
relocation  of  flare  gas  emissions  to  the  desert  site.   The  NMHC  emissions  are 
increased  in  the  SEDAB  (i.e.,  Riverside  County/Eagle  Mountain  area),  SCCAB,  and 
SDAB.   As  discussed  above,  there  would  be  a  corresponding  decrease  in  landfill  gas 
production  and  flare/fugitive  landfill  gas  NMHC  emissions  within  these  basins  due  to 
the  transfer  of  waste  away  from  these  areas.   However,  due  to  insufficient  data,  these 
emission  reductions  are  not  quantified  in  this  analysis.   In  addition,  for  the  No  Project 
alternative  there  would  be  a  slight  NMHC  emission  increase  in  these  basins,  due  to 
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truck  haulage  of  waste.   Due  to  a  lack  of  available  data,  these  emission  increases  are 
not  quantified  in  this  analysis. 

Finally,  SOx  emissions  in  the  SCAB  would  be  lower  under  each  of  the  alternatives 
when  compared  with  the  No  Project  Alternative,  as  shown  in  Figure  7-5.   This  is  due 
to  a  balance  between  increased  SOx  emissions  from  waste  transportation,  and 
decreased  SOx  emissions  associated  with  the  relocation  of  waste  handling  operations 
from  the  SCAB  landfills  to  the  Eagle  Mountain  site.   As  with  the  other  pollutants,  the 
SOx  emissions  are  increased  in  the  SEDAB,  SCCAB,  and  SDAB  due  to  rail  transport 
in  these  areas.   As  discussed  above  for  other  pollutants,  there  would  be  a 
corresponding  decrease  in  landfill  gas  production  and  flare  SOx  emissions  within  the 
SCCAB  and  SDAB  due  to  the  transfer  of  waste  away  from  these  areas.   However, 
these  emission  reductions  are  not  quantified  in  this  analysis.   In  addition,  for  the  No 
Project  alternative  there  would  be  a  slight  SOx  emission  increase  in  these  basins,  due 
to  truck  haulage  of  waste.   Due  to  a  lack  of  available  data,  these  emission  increases 
are  not  quantified  in  this  analysis. 
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PART  8 
CUMULATIVE  IMPACTS 

8.1  Local  Projects 

This  section  will  analyze  the  cumulative  impacts  of  the  Proposed  Project  as  well  as 
other  projects  in  the  immediate  vicinity  of  the  Proposed  Project.   These  projects 
include  the  Proposed  Project  and  alternatives,  the  Eagle  Crest  Energy  Company,  and 
the  Joshua  Tree  National  Park. 

8.1.1  Proposed  Project  Without  Mitigation 

A  cumulative  impact  analysis  of  the  combined  impacts  from  the  Proposed  Project  and 
existing  operations  is  shown  in  Table  8-1.   To  determine  the  local  cumulative 
impacts,  the  proposed  Eagle  Crest  Energy  Company  project  and  the  development 
plans  for  the  Joshua  Tree  National  Park  were  analyzed,  along  with  the  Proposed 
Project. 

The  Eagle  Crest  Energy  Company  has  proposed  a  hydroelectric  project  that  will 
provide  system  peaking  capacity  to  southwestern  electric  utilities.   The  project  will 
have  1,000  MW  of  generating  capacity  using  reversible  pump/turbine  units.    An 
upper  and  lower  reservoir  will  be  used  by  the  project  to  drive  the  generating  units. 
The  Eagle  Crest  Energy  Company  proposes  to  use  the  Eagle  Mountain  mine's  existing 
central  pit  as  the  upper  reservoir  while  the  mine's  existing  east  pit  will  serve  as  the 
lower  reservoir.    The  initial  and  makeup  water  for  the  mine  pits  will  be  supplied  from 
wells  drilled  into  nearby  underground  water  sources.   A  500  kV  transmission  line  will 
carry  the  power  to  and  from  the  project  to  a  Southern  California  Edison  substation  at 
Devers  in  Riverside  County.   Tunnels  will  be  bored  to  connect  the  two  reservoirs 
with  an  underground  chamber  constructed  for  the  pump/turbine  units.   The  elevation 
difference  between  the  two  reservoirs  is  approximately  1,382  feet,  which  will  provide 
sufficient  head  to  drive  the  turbine  units  during  the  power  generation  mode  of  the 
project.   After  the  power  generation  mode,  the  resulting  water  that  has  collected  in 
the  lower  reservoir  will  be  pumped  back  up  to  the  upper  reservoir  by  the 
pump/ turbine  units  using  power  supplied  by  the  Southern  California  Edison  grid. 
Even  though  the  lower  reservoir  of  the  proposed  Eagle  Crest  Energy  Company  is  to 
be  located  in  the  same  portion  of  the  east  pit  that  will  be  landfilled,  at  the  request  of 
MRC,  this  analysis  assumes  both  projects  (i.e.,  the  power  plant  and  the  landfill)  are 
operating  at  their  maximum  levels  for  purposes  of  evaluating  cumulative  impacts. 

The  emissions  for  the  proposed  Eagle  Crest  Energy  Company  project  would  be 
associated  with  initial  construction  and  operating  activities.    Initial  construction 
activities  that  would  result  in  emissions  would  include  dust  generated  by  well  drilling, 
pipeline  trenching,  tunnel  construction,  and  material  handling;  combustion  emissions 
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Table  8-1 

Eagle  Mountain  Landfill  and  Recycling  Center 

Cumulative  Regional  Impacts  for  Proposed  Project  Without  Mitigation 

Project 

Daily  Emissions  (lbs/day) 

Annual  Emissions  (tons/yr) 

NOx 

CO 

PM10 

VOC 

S02 

NOx 

CO 

PM10 

VOC 

S02 

Initial  Construction 

Eagle 
Mountain 

3,473 

894 

1,668 

268 

80 

N/A 

N/A 

N/A 

N/A 

N/A 

Eagle  Crest 

211 

842 

4,957 

316 

526 

N/A 

N/A 

N/A 

N/A 

N/A 

Combined 

3,684 

1,736 

6,625 

584 

606 

N/A 

N/A 

N/A 

N/A 

N/A 

Normal  Operation  -  Onsite  Emissions 

Eagle 
Mountain 

4,654 

2,573 

1,554 

978 

595 

849 

465 

284 

178 

109 

Eagle  Crest 

3 

13 

16 

5 

8 

2 

1 

2 

0 

0 

Joshua  Tree1 

121 

1,317 

20,245 

69 

17 

14 

152 

2,336 

8 

2 

Combined 

4,778 

3,903 

21,815 

1,052 

620 

865 

618 

2,618 

186 

111 

Normal  Operation  -  Total  Regional  Emissions2 

Eagle 
Mountain 

17,355 

4,697 

1,945 

1,599 

1,510 

3,167 

852 

355 

292 

276 

Eagle  Crest 

60,127 

10,068 

1,042 

12,727 

131 

7,056 

1,180 

122 

1,493 

15 

Joshua  Tree1 

338 

3,492 

25,064 

173 

61 

39 

403 

2,892 

20 

7 

Combined 

77,820 

18,257 

28,051 

14,499 

1,702 

10,262 

2,435 

3,369 

1,805 

298 

1  Daily  emissions  for  Joshua  Tree  Development  represent  the  average  daily  emissions  for  emissions  in  the  maximum  month  of  visitation. 

2  For  Proposed  Project,  total  regional  emissions  include  train  and  transfer  truck  travel  outside  of  the  project  boundaries  as  well  as  onsite 
emissions.   For  ECEC,  total  regional  emissions  include  power  plants.   For  JTNP,  total  regional  emissions  include  vehicle  travel  outside  of 
the  park. 

would  include  exhaust  from  Diesel  construction  equipment  and  haul  trucks.   During 
project  operation,  dust  and  combustion  emissions  would  result  from  utility  trucks  used 
for  onsite  maintenance  activities.   The  major  source  of  emissions  during  project 
operation  will  be  associated  with  generating  the  power  necessary  to  pump  water  from 
the  lower  to  upper  reservoir.    This  power  will  be  generated  by  power  plants  located 
in  the  southwest.   For  this  analysis,  it  is  assumed  that  all  power  requirements  will  be 
supplied  by  existing  Southern  California  power  plants.   Based  on  information  supplied 
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by  Eagle  Crest  Energy  Company,  emissions  for  the  proposed  Eagle  Crest  Energy 
Company  were  calculated.   When  specific  operating  data  was  not  available  from 
Eagle  Crest  Energy  Company,  engineering  judgement  was  used  to  develop  the 
necessary  information. 

For  the  Joshua  Tree  National  Park,  the  air  quality  impacts  from  the  Environmental 
Impact  Statement*  (EIS)  of  the  Joshua  Tree  Generalized  Management  Plan  and 
Development  Concept  Plans  are  difficult  to  evaluate  because  of  the  lack  of  specific 
data  in  the  EIS.   The  proposed  changes  with  the  potential  to  create  air  quality  impacts 
are  shown  in  Figure  8-1.   The  major  source  of  increased  impacts  would  come  from 
additional  visitors  and  their  vehicle  operations.  The  EIS  calls  for  an  increase  in 
parking  spaces  from  the  current  number  of  336  cars  and  20  RVs  in  the  Lost  Horse 
and  Pinto  Wye  planning  units  to  a  proposed  value  of  716  cars,  71  RVs  and  30  traffic 
control  pullouts.   Not  counting  the  traffic  control  pullouts,  this  is  an  increase  of  380 
cars  and  31  RVs,  more  than  doubling  the  current  parking.   According  to  the  EIS  the 
current  roads  and  parking  are  inadequate  for  existing  visitors.    This  has  caused 
visitors  to  park  in  areas  designated  for  other  attractions.   They  then  walk  to  the  area 
they  want  to  visit,  expanding  bald  spots  at  the  edges  of  roadways  or  creating  new 
trails  across  the  desert  which  may  damage  native  vegetation.   The  EIS  also  calls  for  a 
near  doubling  of  the  staff  positions  at  the  park.  However,  there  are  no  estimates  of 
the  impact  of  the  proposed  changes  on  the  number  of  visitors  at  the  park. 

The  EIS  notes  that  the  number  of  visitors  could  increase  to  three  to  four  million  in  the 
next  ten  to  fifteen  years,  assuming  that  the  past  visitor  growth  rate  continues.   This 
can  be  compared  to  the  1993  value  of  1.3  million  visitors.   It  is  not  clear  how  the 
planned  changes  will  affect  the  growth  rate  of  visitors.    In  order  to  estimate  the  effect 
of  the  project,  two  separate  growth  projections  were  made.   Data  on  the  number  of 
visitors  from  1980  to  1993  were  used  to  make  the  projections."    The  first  projection 
was  similar  to  the  one  mentioned  in  the  EIS,  namely  growth  at  the  historical  rate. 
The  growth  rate  from  1980  to  1992,  6.71%  per  year,  was  used  for  this  projection. 
Using  this  growth  rate,  the  number  of  visitors  in  2010  was  projected  to  be  3.8 
million,  an  increase  of  2.6  million  visitors  over  the  number  in  1993.   A  second 
projection  is  necessary  to  determine  the  number  of  visitors  if  the  changes  in  the  EIS 
are  not  done.  The  simplest  alternative  would  be  to  assume  no  growth  and  attribute  the 
entire  difference  of  2.6  million  visitors  to  the  proposed  park  modifications.   However, 
some  visitor  growth  would  be  expected  even  if  no  modifications  were  made. 


U.S.  Department  of  Interior,  National  Park  Service,  "General  Management  Plan,  Development 
Concept  Plan,  Environmental  Impact  Statement,  Joshua  Tree  National  Monument,"  Western 
Regional  Office,  San  Francisco,  undated. 

These  data  were  obtained  by  CH2M  Hill.   There  is  a  discrepancy  in  the  data  presented  in  the  EIS. 
The  plot  shown  on  page  168  of  the  EIS  has  a  different  value  for  the  number  of  visitors  in  1990 
than  the  one  presented  on  page  167.    The  latter  value  is  consistent  with  the  data  from  CH2M  Hill, 
and  the  CH2M  Hill  data  were  used  in  the  projections. 
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Figure  8-1 
Proposed  Changes  at  Joshua  Tree  National  Park  with  Potential  Air  Quality 

Impacts 

Area 

Changes 

Facility-wide 

Increase  staff  from  73.15  full-time  equivalents 
to  144.75 

Lost  Horse  Planning  Unit 

Add  parking  for  375  cars  and  40  RVs 
Upgrade  Lost  Horse  Mine  Road  to  two-wheel 
drive  vehicles 

Pinto  Wye  Planning  Unit 

Upgrade  Geology  Tour  Road  for  two-wheel 
drive  vehicles 

Add  parking  areas  at  Arch  Rock  trail  head  and 
Wonderland  of  Rocks  pullout 

Transition  Planning  Unit 

Build  new  visitor  station 
Add  new  interpretive  pullouts 

Description  of  Parking 
Changes  at  Lost  Horse 
and  Pinto  Wye  Planning 
Units 

Proposed  Action  provides  parking  for  716  cars, 
71  RVs,  and  30  traffic  control  pullouts.    No  action 
alternative  has  parking  for  336  cars  and  20  RVs.   This 
is  an  increase  of  380  cars,  51  RVs,  and  30  traffic 
control  pullouts. 

Consequently,  a  reduced  growth  assumption  of  2%  per  year,  in  the  absence  of  any 
modifications  was  made.   This  assumed  growth  rate  predicts  1.8  million  visitors  per 
year  in  2010.   The  difference  between  the  high-  and  low-growth-rate  projections,  2.1 
million  visitors  per  year,  was  assumed  to  be  due  to  the  changes  proposed  in  the  EIS. 

The  main  impact  of  the  added  visitors  would  be  from  the  increase  in  vehicle 
emissions.   These  increases  were  estimated  by  assuming  that  the  average  vehicle 
contains  2.5  passengers  so  that  the  2.1  million  added  visitors  per  year  corresponds  to 
an  added  0.83  million  vehicles  per  year.   The  vehicle  emissions  from  these  additional 
visitors  are  calculated  as  shown  in  Attachment  A.   The  largest  impact  shown  in  the 
Attachment  A  calculations  is  an  increase  of  2,336  tons/year  of  PM10  emissions  from 
vehicle  travel  inside  the  park.   The  majority  of  this  was  from  travel  on  unpaved 
roads.   This  was  conservatively  estimated  as  an  average  of  two  miles  per  vehicle 
entering  the  park. 

Although  these  PM10  emissions  are  large,  they  will  be  located  near  the  main  entrances 
to  the  park  which  are  approximately  60  miles  from  the  Proposed  Project. 
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Consequently,  the  emissions  from  the  proposed  developments  at  Joshua  Tree  National 
Park  are  not  expected  to  have  a  cumulative  impact  with  the  emissions  from  the 
proposed  Eagle  Mountain  Landfill  project.   For  completeness  however,  the  estimated 
emissions  for  the  developments  at  Joshua  Tree  National  Park  were  included  in  the 
combined  emissions. 

A  summary  of  the  emissions  associated  with  the  initial  construction  and  operation  of 
the  proposed  ECEC  project  and  the  estimated  increase  in  additional  visitors  to  the 
Joshua  Tree  National  Park  is  shown  in  Table  8-1;  detailed  emissions  calculations  are 
included  in  Attachment  A.   The  emission  estimates  in  Attachment  A  show  the  annual 
emissions  associated  with  the  increase  in  visitors  to  the  Park.   The  daily  emissions 
contained  in  Table  8-2  are  the  average  daily  emissions  for  the  month  with  the  highest 
number  of  visitors,  as  reported  in  the  EIS.   This  table  also  compares  these  emissions 
with  the  emissions  for  the  proposed  Eagle  Mountain  Landfill  and  Recycling  project 
without  mitigation. 

8.1.2  Proposed  Project  With  Mitigation 

As  discussed  above,  there  is  a  possibility  that  the  Eagle  Crest  Energy  Company 
project  will  be  operating  simultaneously  with  the  operation  of  the  Proposed  Project. 
In  addition,  there  will  be  impacts  from  the  proposed  development  plans  for  the  Joshua 
Tree  National  Park.   Table  8-2  summarizes  the  emissions  for  these  projects,  with  the 
Proposed  Project  with  mitigation.   For  purposes  of  comparison,  the  emissions  for  the 
proposed  Eagle  Crest  Energy  Company  project  and  the  proposed  development  of 
Joshua  Tree  National  Park  are  the  same  as  the  comparison  of  emissions  without 
mitigation  shown  in  Table  8-1.   The  detailed  emission  calculations  are  included  in 
Attachment  A. 

8.1.3  Reduced  Volume  Alternative  Without  Mitigation 

As  with  the  Proposed  Project,  a  cumulative  impact  analysis  was  conducted  to  examine 
the  combined  impacts  from  the  Reduced  Volume  Alternative,  the  proposed  Eagle 
Crest  Energy  Company  and  the  development  plans  for  the  Joshua  Tree  National  Park. 
A  summary  of  the  emissions  associated  with  the  operation  of  the  proposed  Eagle 
Crest  Energy  Company,  the  Joshua  Tree  Nation  Park  and  the  emissions  for  the 
Reduced  Volume  Alternative  are  shown  in  Table  8-3,  with  detailed  emission 
calculations  included  in  Attachment  A.   This  table  excludes  a  comparison  of 
construction  emissions  since  these  emissions  will  be  the  same  for  die  Reduced  Volume 
Alternative  as  those  for  the  Proposed  Project.    A  comparison  between  construction 
emissions  for  the  Proposed  Project  and  the  Eagle  Crest  Energy  Company  is  shown 
above. 
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Table  8-2 

Eagle  Mountain  Landfill  and  Recycling  Center 

Cumulative  Impacts  for  Proposed  Project  With  Mitigation 

Project 

Daily  Emissions  (lbs/day) 

Annual  Emissions  (tons/yr) 

NOx 

CO 

PMI0 

VOC 

so2 

NOx 

CO 

PM10 

VOC 

S02 

Initial  Construction 

Eagle  Mountain 

3,473 

894 

1,668 

268 

80 

N/A 

N/A 

N/A 

N/A 

N/A 

Eagle  Crest 

210 

842 

1,804 

316 

526 

N/A 

N/A 

N/A 

N/A 

N/A 

Combined 

3,683 

1736 

3,472 

584 

606 

N/A 

N/A 

N/A 

N/A 

N/A 

Normal  Operation  -  Onsite  Emissions 

Eagle  Mountain 

2,710 

2,771 

1,483 

948 

575 

494 

501 

271 

173 

105 

Eagle  Crest 

3 

13 

3 

5 

8 

2 

1 

0 

0 

0 

Joshua  Tree1 

121 

1,317 

20,245 

69 

17 

14 

152 

2,336 

8 

2 

Combined 

2,834 

4101 

21,731 

1,022 

600 

510 

654 

2,607 

181 

107 

Normal  Operation  -  Total  Regional  Emissions2 

Eagle  Mountain 

7,027 

4,392 

1,816 

1,384 

758 

1,282 

797 

332 

252 

• 

Eagle  Crest 

60,127 

10,068 

1,029 

12,727 

136 

7,056 

1,180 

121 

1,493 

15 

Joshua  Tree1 

338 

3,492 

25,064 

173 

61 

39 

403 

2,892 

20 

7 

Combined 

67,492 

17,952 

27,909 

14,284 

950 

8,377 

2,380 

3,345 

1,765 

161 

1  Daily  emissions  for  Joshua  Tree  Development  represent  the  average  daily  emissions  for  emissions  in  the  maximum  month  of  visitation. 

2  For  Proposed  Project,  total  regional  emissions  include  train  and  transfer  truck  travel  outside  of  the  project  boundaries  as  well  as  onsite 
emissions.    For  ECEC,  total  regional  emissions  include  power  plants.   For  JTNP,  total  regional  emissions  include  vehicle  travel  outside  of  the 
park. 
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Table  8-3 

Eagle  Mountain  Landfill  and  Recycling  Center 

Cumulative  Impacts  for  Reduced  Volume  Alternative  Without  Mitigation 

Project 

Daily  Emissions  (lbs/day) 

Annual  Emissions  (tons/yr) 

NOx 

CO 

PM10 

VOC 

S02 

NOx 

CO 

PM10 

VOC 

so2 

Normal  Operation  -  Onsite  Emissions 

Eagle 
Mountain 

3,805 

2,278 

1,259 

805 

479 

694 

411 

230 

147 

87 

Eagle  Crest 

3 

13 

16 

5 

8 

2 

1 

2 

0 

0 

Joshua  Tree1 

121 

1,317 

20,245 

69 

17 

14 

152 

2,336 

8 

2 

Combined 
Emissions 

3,929 

3,608 

21,520 

879 

504 

710 

564 

2,568 

155 

89 

Normal  Operation  -  Total  Regional  Emissions2 

Eagle 
Mountain 

13,893 

4,031 

1,592 

1,309 

1,197 

2,535 

731 

291 

239 

219 

Eagle  Crest 

60,127 

10,068 

1,042 

12,727 

131 

7,056 

1,180 

122 

1,493 

15 

Joshua  Tree1 

338 

3,492 

25,064 

173 

61 

39 

403 

2,892 

20 

7 

Combined 
Emissions 

74,358 

17,591 

27,698 

14,209 

1,389 

9,630 

2,314 

3,305 

1,752 

241 

1  Daily  emissions  for  Joshua  Tree  Development  represent  the  average  daily  emissions  for  emissions  in  the  maximum 
month  of  visitation. 

2  For  Proposed  Project,  total  regional  emissions  include  train  and  transfer  truck  travel  outside  of  the  project  boundaries 
as  well  as  onsite  emissions.    For  ECEC,  total  regional  emissions  include  power  plants.    For  JTNP,  total  regional 
emissions  include  vehicle  travel  outside  of  the  park. 
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8.1.4  Reduced  Volume  Alternative  With  Mitigation 

As  with  the  Reduced  Volume  Alternative  without  mitigation,  a  cumulative  impact 
analysis  was  conducted  to  examine  the  combined  impacts  from  the  Reduced  Volume 
Alternative  With  mitigation,  the  proposed  Eagle  Crest  Energy  Company  project  and 
the  development  plans  for  the  Joshua  Tree  National  Park.    A  summary  of  the 
emissions  associated  with  the  operation  of  the  proposed  Eagle  Crest  Energy  Company 
and  the  emissions  for  the  Reduced  Volume  Alternative  With  mitigation  are  shown  in 
Table  8-4,  with  detailed  emission  calculations  included  in  Attachment  A.   This  table 
excludes  a  comparison  of  construction  emissions  since  these  emissions  will  be  the 
same  for  the  Reduced  Volume  Alternative  as  those  for  the  Proposed  Project.   A 
comparison  between  construction  emissions  for  the  Proposed  Project  and  the  Eagle 
Crest  Energy  Company  is  shown  above. 

8.1.5  Rail  Access  Only  Alternative  Without  Mitigation 

As  with  the  Proposed  Project,  a  cumulative  impact  analysis  looking  at  combined 
impacts  from  the  Rail  Access  Only  Alternative,  the  proposed  Eagle  Crest  Energy 
Company  and  the  development  plans  for  the  Joshua  Tree  National  Park  was  done.   A 
summary  of  the  emissions  associated  with  the  operation  of  the  proposed  Eagle  Crest 
Energy  Company,  the  proposed  development  plans  for  the  Joshua  Tree  National  Park 
and  the  emissions  for  the  Rail  Access  Only  Alternative  are  shown  in  Table  8-5.   The 
emissions  for  initial  construction  for  the  Rail  Access  Only  Alternative  will  be  the 
same  as  for  the  Proposed  Project  discussed  above.   Consequently,  Table  8-5  excludes 
a  comparison  of  construction  emissions. 

8.1.6  Rail  Access  Only  Alternative  With  Mitigation 

As  with  the  Rail  Access  Only  Alternative  without  mitigation,  a  cumulative  impact 
analysis  looking  at  combined  impacts  from  the  Rail  Access  Only  Alternative  With 
mitigation  and  the  proposed  Eagle  Crest  Energy  Company  was  done.   A  summary  of 
the  emissions  associated  with  the  operation  of  the  proposed  Eagle  Crest  Energy 
Company  and  the  emissions  for  the  Rail  Access  Only  Alternative  are  shown  in 
Table  8-6.   The  emissions  for  initial  construction  for  the  Rail  Access  Only  Alternative 
will  be  the  same  as  for  the  Proposed  Project  discussed  above.   Consequently,  Table  8-6 
excludes  a  comparison  of  construction  emissions. 

8.1.7  Alternate  Road  Alignment  Alternative  Without  Mitigation 

As  with  the  Proposed  Project,  a  cumulative  impact  analysis  looking  at  combined 
impacts  from  the  Alternate  Road  Alignment  Alternative,  the  proposed  Eagle  Crest 
Energy  Company,  and  the  proposed  development  plans  for  the  Joshua  Tree  National 
Park  was  done.   Because  the  initial  construction  and  onsite  emissions  are  identical  for 
the  Alternate  Road  Alignment  Alternative  and  the  Proposed  Project,  Table  8-7  only 
compares  the  regional  emissions  associated  with  the  Eagle  Crest  Energy  Company,  the 
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Joshua  Tree  National  Park  and  the  emissions  for  the  Alternate  Road  Alignment 
Alternative.   Detailed  emission  calculations  are  included  in  Attachment  A. 


Table  8-4 

Eagle  Mountain  Landfill  and  Recycling  Center 

Cumulative  Impacts  for  Reduced  Volume  Alternative  With  Mitigation 

Project 

Daily  Emissions  (lbs/day) 

Annual  Emissions  (tons/yr) 

NOx 

CO 

PM10 

voc 

so2 

NOx 

CO 

PM10 

VOC 

so2 

Normal  Operation  -  Onsite  Emissions 

Eagle 
Mountain 

2,143 

2,355 

1,197 

767 

455 

391 

425 

218 

140 

83 

Eagle  Crest 

3 

13 

3 

5 

8 

2 

1 

0 

0 

0 

Joshua  Tree1 

121 

1,317 

20,245 

69 

17 

14 

152 

2,336 

8 

2 

Combined 
Emissions 

2,267 

3,685 

21,445 

841 

480 

407 

578 

2,554 

148 

85 

Normal  Operation  -  Total  Regional  Emissions2 

Eagle 
Mountain 

5,710 

3,716 

1,484 

1,127 

603 

1,042 

673 

270 

206 

110 

Eagle  Crest 

60,127 

10,068 

1,029 

12,727 

136 

7,056 

1,180 

121 

1,493 

15 

Joshua  Tree1 

338 

3,492 

25,064 

173 

61 

39 

403 

2,892 

20 

7 

Combined 
Emissions 

66,175 

17,276 

27,577 

14,027 

800 

8,137 

2,257 

3,283 

1,719 

132 

1  Daily  emissions  for  Joshua  Tree  Development  represent  the  average  daily  emissions  for  emissions  in  the  maximum 
month  of  visitation. 

2  For  Proposed  Project,  total  regional  emissions  include  train  and  transfer  truck  travel  outside  of  the  project  boundaries 
as  well  as  onsite  emissions.    For  ECEC,  total  regional  emissions  include  power  plants.   For  JTNP,  total  regional 
emissions  include  vehicle  travel  outside  of  the  park. 
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Table  8-5 

Eagle  Mountain  Landfill  and  Recycling  Center 

Cumulative  Impacts  for  Rail  Access  Only  Alternative  Without  Mitigation 

Project 

Daily  Emissions  (lbs/day) 

Annual  Emissions  (tons/yr) 

NOx 

CO 

PM10 

VOC 

so2 

NOx 

CO 

PM10 

VOC 

so2 

Normal  Operation  -  Onsite  Emissions 

Rail  Access 

Only 

Alternative 

4,240 

2,434 

1,407 

892 

540 

773 

440 

257 

163 

99 

Eagle  Crest 

3 

13 

16 

5 

8 

2 

1 

2 

0 

0 

Joshua  Tree1 

121 

1,317 

20,245 

69 

17 

14 

152 

2,336 

8 

2 

Combined 
Emissions 

4,364 

3,764 

21,668 

966 

565 

789 

593 

2,595 

171 

101 

Normal  Operation  -  Total  Regional  Emissions2 

Eagle 
Mountain 

16,001 

4,107 

1,671 

1,419 

1,429 

2,980 

745 

345 

259 

261 

Eagle  Crest 

60,127 

10,068 

1,042 

12,727 

131 

7,056 

1,180 

122 

1,493 

15 

Joshua  Tree1 

338 

3,492 

25,064 

173 

61 

39 

403 

2,892 

20 

7 

Combined 
Emissions 

76,466 

17,667 

27,777 

14,571 

1,621 

10,015 

2,328 

3,359 

1,772 

283 

1  Daily  emissions  for  Joshua  Tree  Development  represent  the  average  daily  emissions  for  emissions  in  the  maximum  month  of  visitation. 

2  For  Proposed  Project,  total  regional  emissions  include  train  and  transfer  truck  travel  outside  of  the  project  boundaries  as  well  as  onsite 
emissions.    For  ECEC,  total  regional  emissions  include  power  plants.    For  JTNP,  total  regional  emissions  include  vehicle  travel  outside 
of  the  park. 
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Table  8-6 

Eagle  Mountain  Landfill  and  Recycling  Center 

Cumulative  Impacts  for  Rail  Access  Only  Alternative  With  Mitigation 

Project 

Daily  Emissions  (lbs/day) 

Annual  Emissions  (tons/yr) 

NOx 

CO 

PM10 

voc 

S02 

NOx 

CO 

PM10 

VOC 

S02 

Normal  Operation  -  Onsite  Emissions 

Rail  Access 
Only  Alternative 

2,414 

2,523 

1,340 

852 

512 

440 

456 

245 

156 

93 

Eagle  Crest 

3 

13 

3 

5 

8 

2 

1 

0 

0 

0 

Joshua  Tree1 

121 

1,317 

20,245 

69 

17 

14 

152 

2,336 

8 

2 

Combined 
Emissions 

2,538 

3,853 

21,588 

926 

537 

456 

609 

2,581 

164 

95 

Normal  Operation  -  Total  Regional  Emissions2 

Eagle  Mountain 

5,791 

3,693 

1,546 

1,194 

669 

1,056 

670 

283 

218 

122 

Eagle  Crest 

60,127 

10,068 

1,029 

12,727 

136 

7,056 

1,180 

121 

1,493 

15 

Joshua  Tree1 

338 

3,492 

25,064 

173 

61 

39 

403 

2,892 

20 

7 

Combined 
Emissions 

66,256 

17,253 

27,639 

14,094 

866 

8,151 

2,253 

3,296 

1,731 

144 

1  Daily  emissions  for  Joshua  Tree  Development  represent  the  average  daily  emissions  for  emissions  in  the  maximum  month  of 
visitation. 

2  For  Proposed  Project,  total  regional  emissions  include  train  and  transfer  truck  travel  outside  of  the  project  boundaries  as  well  as 
onsite  emissions.    For  ECEC,  total  regional  emissions  include  power  plants.    For  JTNP,  total  regional  emissions  include  vehicle 
travel  outside  of  the  park. 
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Table  8-7 

Eagle  Mountain  Landfill  and  Recycling  Center 

Cumulative  Impacts  for  Alternate  Road  Alignment  Alternative  Without  Mitigation 

Project 

Daily  Emissions  (lbs/day) 

Annual  Emissions  (tons/yr) 

NOx 

CO 

PM10 

VOC 

so2 

NOx 

CO 

PM10 

VOC 

so2 

Normal  Operation  -  Total  Regional  Emissions1 

Eagle 
Mountain 

17,418 

4,727 

1,954 

1,606 

1,513 

3,178 

848 

357 

293 

276 

Eagle  Crest 

60,127 

10,068 

1,042 

12,727 

131 

7,056 

1,180 

122 

1,493 

15 

Joshua  Tree2 

338 

3,492 

25,064 

173 

61 

39 

403 

2,892 

20 

7 

Combined 
Emissions 

77,883 

96,170 

28,060 

14,506 

1,705 

10,273 

2,431 

3,371 

1,806 

298 

1  For  Proposed  Project,  total  regional  emissions  include  train  and  transfer  truck  travel  outside  of  the  project  boundaries  as  well  as 
onsite  emissions.    For  ECEC,  total  regional  emissions  include  power  plants.    For  JTNP,  total  regional  emissions  include  vehicle 
travel  outside  of  the  park. 

2  Daily  emissions  for  Joshua  Tree  Development  represent  the  average  daily  emissions  for  emissions  in  the  maximum  month  of 
visitation. 
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8.1.8  Alternate  Road  Alignment  Alternative  With  Mitigation 

As  with  the  Alternate  Road  Alignment  Alternative  without  mitigation,  a  cumulative 
impact  analysis  looking  at  combined  impacts  from  the  Alternate  Road  Alignment 
Alternative  with  mitigation,  the  proposed  Eagle  Crest  Energy  Company  and  the 
development  plans  for  the  Joshua  Tree  National  Park  was  done.   Because  the  initial 
construction  and  onsite  emissions  are  identical  for  the  Alternate  Road  Alignment 
Alternative  and  the  Proposed  Project,  Table  8-8  only  compares  the  regional  emissions 
associated  with  the  Eagle  Crest  Energy  Company,  the  Joshua  Tree  National  Park  and 
the  emissions  for  the  Alternate  Road  Alignment  Alternative.    Detailed  emission 
calculations  are  included  in  Attachment  A.   The  emission  comparison  for  initial 
construction  and  onsite  emissions  is  shown  above  for  the  Proposed  Project  and  the 
Eagle  Crest  Energy  Company. 


Table  8-8 

Eagle  Mountain  Landfill  and  Recycling  Center 

Cumulative  Impacts  for  Alternate  Road  Alignment  Alternative  With  Mitigation 

Project 

Daily  Emissions  (lbs/day) 

Annual  Emissions  (tons/yr) 

NOx 

CO 

PM10 

voc 

so2 

NOx 

CO 

PMI0 

voc 

so2 

Normal  Operation  -  Total  Regional  Emissions1 

Eagle 
Mountain 

7,090 

4,422 

1,825 

1,391 

760 

1,293 

803 

334 

253 

139 

Eagle  Crest 

60,127 

10,068 

1,029 

12,727 

136 

7,056 

1,181 

121 

1,493 

15 

Joshua  Tree2 

338 

3,492 

25,064 

173 

61 

39 

403 

2,892 

20 

7 

Combined 
Emissions 

67,555 

17,982 

27,918 

14,291 

957 

8,388 

2,387 

3,347 

1,766 

161 

1  For  Proposed  Project,  total  regional  emissions  include  train  and  transfer  truck  travel  outside  of  the  project  boundaries  as  well  as 
onsite  emissions.    For  ECEC,  total  regional  emissions  include  power  plants.   For  JTNP,  total  regional  emissions  include  vehicle 
travel  outside  of  the  park. 

Daily  emissions  for  Joshua  Tree  Development  represent  the  average  daily  emissions  for  emissions  in  the  maximum  month  of 
visitation. 

8.1.9    Other  Alternatives 

For  the  Landfill  on  Kaiser  Land  Only  Alternative,  the  total  regional  emissions  will  be 
even  lower  than  the  total  regional  emissions  for  the  Reduced  Volume  Alternative.   For 
the  No  Townsite  Alternative,  regional  emissions  will  be  the  same  as  the  Proposed 
Project  with  the  assumption  that  the  Eagle  Mountain  Townsite  will  not  be  developed 
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and  there  will  be  some  additional  emissions  associated  with  workers  commuting  to  the 
site  from  local  communities. 


8.2  Proposed  Regional  Projects 

This  section  addresses  the  cumulative  impact  of  those  foreseeable  projects  that  have  the 
potential  to  generate  environmental  impacts  that,  when  addressed  collectively  with  the 
Proposed  Project,  could  result  in  cumulative  impacts  to  the  environment.   The  projects 
chosen  are  of  similar  character,  could  affect  similar  environmental  resources,  or  are 
located  in  geographic  proximity  to  the  Proposed  Project.   There  are  several  additional 
proposed  or  pending  landfills  projects  that  have  similar  characteristics  as  the  proposed 
Eagle  Mountain  Landfill  Project  and  are  located  in  the  geographic  limits  being  used  for 
this  analysis.   These  are; 

•  Mesquite  Regional  Landfill-Imperial  County 

•  Rail  Cycle-Bolo  Station-San  Bernardino  County 

•  La  Paz  County  Regional  Landfill-La  Paz  County,  Arizona 

8.2.1   Mesquite  Regional  Landfill 

The  following  discussion  is  derived  from  the  Proposed  Mesquite  Regional  Landfill 
EIS/EIR. 

The  proposed  Mesquite  Regional  Landfill  is  located  to  the  north  of  State  Route  78  in 
eastern  Imperial  County.   This  site  is  approximately  75  miles  southeast  of  the  Eagle 
Mountain  Project  site. 

As  with  the  Proposed  Project,  the  landfill  design  includes  provisions  to  collect  the 
majority  of  the  landfill  gas  (LFG)  generated  by  the  proposed  landfill  to  avoid 
development  of  explosive  air  and  methane  mixtures  and  to  avoid  transport  of  trace 
organics  to  the  atmosphere  and  ground  water. 

The  project  includes  a  flare  station  in  the  early  years  and  energy  recovery  in  the  later 
years.  Differences  in  the  analysis  of  emissions  and  impacts  are  summarized  for  three 
different  approaches. 

1.   Turbine/Boiler  Based  Power  Plant 

This  approach  would  utilize  a  gas  turbine  or  boiler  based  power  plant  to 
generate  electricity  for  the  facility.   Excess  power  could  be  fed  into  the  existing 
system  through  the  transmission  line  which  currently  provides  electricity  to  the 
Mesquite  Mine,  and  sold. 
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2.  Compressed  Methane  Gas  Plant 

The  approach  would  consist  of  a  compressed  methane  gas  plant  to  develop 
commercial  quality  methane  from  LFG.   This  methane  would  then  be  piped  to 
an  existing  natural  gas  transmission  line  located  near  Niland  in  a  potential 
future  gas  pipeline  that  may  be  constructed  with  the  new  rail  spur  right-of-way 
and  along  the  existing  SP  Main  Line. 

3.  Liquefied  Methane  Gas  Plant 

In  this  approach,  a  plant  would  be  constructed  to  convert  the  methane  gas  in 
LFG  into  liquid  methane  gas,  a  portion  of  which  could  potentially  be  used  for 
on-site  fuel  requirements.   Fuel  not  used  at  the  site  would  be  transported  off- 
site  by  truck  or  rail  car.   It  is  also  possible  that  other  fuels  could  be  made  from 
methane,  such  as  Diesel  oil  or  methanol. 


Over  the  proposed  100-year  life  of  the  project,  it  is  possible  that  each  of  these  energy 
recovery  methods  would  be  utilized  by  the  applicant  and  that  more  than  one  may  be  in 
operation  at  the  same  time.   Therefore,  a  summary  of  emissions  under  each  of  these 
approaches  is  presented.   For  purposes  of  impacts,  the  emissions  were  calculated  for 
the  year  of  highest  emissions  which  would  be  the  last  year  of  landfilling.   To  estimate 
the  maximum  likely  emissions  for  the  Year  100,  the  generation  of  electricity  by  a 
boiler  burning  LFG  from  MSW  was  assumed.   This  is  a  worst-case  air  emission 
analysis  as  compared  to  the  operation  of  a  methane  gas  plant  or  a  process  plant  to 
covert  LFG  to  liquefied  methane  gas. 

Mobile  sources  were  divided  into  on-site  sources  and  transportation  (off-site)  sources. 
On-site  equipment  includes  heavy-construction  equipment  such  as  dozers,  compactors, 
tippers,  end-dump  trucks,  water  trucks,  graders,  loaders,  fork  lifts,  container  truck 
tractors,  and  miscellaneous  medium/heavy-duty  tow  and  maintenance  trucks. 
Transportation  sources  includes  trains,  highway  MSW  trucks,  and  employee  (also 
including  supply)  vehicles. 

Fugitive  sources  consist  primarily  of  LFG  emissions  from  the  surface  of  the  landfill 
and  fugitive  dust  emissions.   Fugitive  dust  sources  include  fugitive  dust  generated  by 
traffic  on  unpaved  roads,  heavy-construction  equipment  moving  soil,  and  wind  erosion 
of  soil.   Additional  emissions  could  include  evaporation  of  fuel  from  storage  tanks  and 
from  the  fueling  process,  which  would  produce  a  small  amount  of  reactive  organic 
gases  (ROG). 

Table  8-9  summarizes  estimated  on-site  project  emissions  with  mitigation  at  Year  100. 
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Table  8-9 

Estimated  Project  Site  Emissions  with  Mitigation 

Proposed  Mesquite  Regional  Landfill 

(emissions  in  lbs/day) 

Source 

NOx 

ROG 

PM]0 

SOx 

CO 

Stationary  Source 
Boiler/Generator 

630 

30 

10 

360 

10 

Fugitive  Sources 

0 

250 

140 

0 

0 

Mobile  Sources 

1,590 

290 

50 

50 

1,320 

Total 

2,220 

570 

200 

410 

1,330 

Table  8-10  summarizes  the  total  estimated  emissions  associated  with  transport  of  MSW 
to  the  proposed  landfill  site  at  the  maximum  disposal  rate  with  mitigation.   This 
includes  all  project-related  transport  emissions. 


Table  8-10 

MSW  Transport-Related  Emissions  with  Mitigation 

Proposed  Mesquite  Regional  Landfill 

(emissions  in  lbs/day) 

Emission  Source 

NOx 

ROG 

PM10 

SOx 

CO 

Trucks  in  SCAB 

540 

110 

60 

20 

420 

Trains  in  SCAB 

2,610 

120 

80 

60 

370 

LATC 

330 

30 

30 

10 

140 

Total  SCAB 

3,480 

260 

170 

90 

930 

Coachella  Valley 
(Trains) 

2,680 

120 

80 

60 

380 

Imperial  County 
(Trains) 

1,940 

90 

60 

40 

270 

Total 

8,100 

470 

310 

190 

1,580 
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8.2.2  Rail  Cycle  -  Bolo  Station,  San  Bernardino  County 

The  following  discussion  is  derived  from  the  draft  EIR/EIS  for  the  Rail  Cycle-Bolo 
Station  Landfill  Facility. 

The  proposed  site  is  located  in  the  Mojave  Desert  in  southeastern  San  Bernardino 
County,  in  between  the  towns  of  Cadiz  and  Amboy.   The  site  is  approximately 
50  miles  north  of  the  Eagle  Mountain  Project. 

The  proposed  Rail  Cycle  -  Bolo  Station  project  proposes  initial  operation  with  a  flare 
system  to  collect  and  burn  excess  landfill  gases.   After  approximately  five  years,  a  gas 
turbine  could  be  used  to  generate  electricity  from  the  landfill  gases  if  sufficient 
quantities  of  landfill  gas  are  generated  and  collected.   After  approximately  25  years,  a 
steam  boiler  would  be  added  to  generate  additional  electricity  from  the  landfill  gases. 
At  all  times,  the  flare  would  be  used  to  burn  excess  landfill  gas  that  cannot  be  handled 
by  the  gas  turbine  or  the  boiler.   At  full  capacity,  the  landfill  will  accept  21,000  tons 
per  day  of  MSW.   The  expected  lifetime  of  the  facility  is  75  years  or  more. 

The  mitigated  on-site  emission  rates  for  this  landfill,  at  full  capacity,  are  shown  in 
Table  8-11  and  the  mitigated  off-site  emission  rates,  at  full  capacity,  are  shown  in 
Table  8-12.   The  Rail  Cycle  project  will  haul  clay  and  gravel  from  off-site.   Thus  the 
off-site  emission  sources  for  this  project  include  some  emission  sources  that  would  be 
included  in  the  on-site  emissions  for  other  landfill  projects. 


Table  8-11 

Estimated  Project  Site  Emissions  with  Mitigation 

Proposed  Bolo  Station  Landfill 

(emissions  in  lbs/day) 

Source 

NOx 

ROG 

PM10 

SOx 

CO 

Flare  (years  3-5) 
Turbine  (years  5-25) 
Boiler  (years  25+) 

23 
665 
896 

192 

67 

996 

32 
957 
916 

6 

133 
279 

87 
950 
100 

Miscellaneous  and  Fugitive 
Sources 

0 

1,512 

1,874 

0 

0 

On-site  Mobile  Sources 

2,651 

360 

154 

87 

3,056 

Flare  Total  (years  3-5) 
Turbine  Total  (years  5-25) 
Boiler  Total  (years  25+) 

2,674 
3,316 
3,547 

2,604 
1,939 
2,680 

2,060 
2,994 
2,944 

93 
220 
366 

3,143 
4,006 
3,165 

Note:          Only  one  of  the  three 

possible  sources  (flare,  turbine,  or  boiler)  will  b 

e  in  operation  at 

a  given  time. 
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Table  8-12 

Off-site  Transport-Related  Emissions  with  Mitigation 

Proposed  Bolo  Station  Regional  Landfill 

(emissions  in  lbs/day) 

Emission  Source 

NOx 

ROG 

PM.o 

SOx 

CO 

Locomotives 

7,882 

307 

170 

563 

1046 

Other  Vehicles 

435 

64 

70 

25 

319 

Total 

8,317 

371 

240 

588 

1365 

8.2.3   La  Paz  County  Regional  Landfill 

The  La  Paz  County  Regional  Landfill  project  represents  a  planned  480-acre  expansion 
of  an  existing  160-acre  landfill  approximately  eighteen  miles  southeast  of  Parker, 
Arizona.   Waste  would  be  received  via  rail  shipments  on  the  Arizona  &  California  (A 
&  C)  Railroad,  which  links  Phoenix,  Arizona  and  Barstow,  California.    Waste  could  be 
hauled  from  Los  Angeles,  leaving  the  South  Coast  Air  Basin  via  the  Santa  Fe  tracks 
over  the  Cajon  Pass.   The  total  capacity  of  the  entire  site  if  fully  permitted  would  be 
approximately  100,000,000  tons. 

In  order  to  consider  the  effects  of  the  La  Paz  County  Regional  Landfill  on  regional 
cumulative  impacts,  it  is  necessary  to  assume  some  distribution  of  solid  waste  coming 
from  Southern  California.    At  present,  some  waste  from  Southern  California  is 
delivered  to  La  Paz  by  truck.   The  future  MSW  waste  stream  was  assumed  to  be 
12,000  tons/day,  all  of  it  originating  at  the  same  locations  as  the  MSW  to  be  delivered 
to  the  Rail  Cycle/Bolo  Station  landfill.   With  this  assumption,  the  rail  emissions 
between  the  loading  of  the  MSW  onto  the  train  and  the  arrival  at  Bolo  Station  could  be 
taken  from  the  EIR  for  that  project  (after  scaling  by  the  ratio  of  the  12,000  tons/day 
assumed  for  La  Paz  to  the  21,000  tons/day  for  Bolo  Station.)  The  rail  emissions  for 
the  added  distance  between  Bolo  Station  and  La  Paz  were  calculated  in  the  same  way  as 
the  rail  emissions  in  the  San  Diego  and  South  Central  Coast  Air  Basins  were  found. 
The  rail  emissions  for  12,000  tons/day  of  MSW  from  the  Los  Angeles  area  to  La  Paz 
are  compared  with  other  rail  emissions  in  Section  8.3. 
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8.3  Evaluation  of  Cumulative  Regional  Impacts 

The  MSW  projects  described  above  are  all  potential  competitors  for  the  same  potential 
solid  waste  streams  from  the  Southern  California  region.   Although  the  individual 
project  emission  estimates  are  somewhat  different,  the  future  actual  emissions,  per  ton 
of  solid  waste,  will  be  similar  for  the  various  projects.   This  is  shown  in  Table  8-13. 


Table  8-13 

Comparison  of  Total  Project  Emissions  (on-  and  off-site) 

per  Ton  of  Solid  Waste 

(emissions  in  lbs/ton  of  MSW) 

Project 

NOx 

ROG 

PM10 

SOx 

CO 

Eagle  Mountain 

0.4 

0.1 

0.1 

0.1 

0.2 

Mesquite 

0.5 

0.1 

0.03 

0.03 

0.2 

Bolo  Station 

0.6 

0.2 

0.2 

0.1 

0.2 

La  Paz 

0.4 

0.02 

0.01 

0.03 

0.05 

Note: 

Emissions  based  on  landfill  capacity  of  20,000  tpd  for  Eagle  Mountain  and  Mesquite,  21,000  tpd  for  Bolo 

Station  and  12,000  tpd  for  La  Paz.    Bolo  Station  emissions  based  on  boiler  use  in  years  25  and  beyond. 

The  amount  of  waste  produced  is  not  determined  by  the  landfill  capacity;  it  is 
determined  by  the  amount  of  waste  generated.   Hence,  a  reasonable  assumption  is  that 
future  choices  that  individual  areas  in  Southern  California  make  about  their  waste 
disposal  will  affect  the  distribution  of  waste  among  the  proposed  landfill  projects,  not 
the  total  amount  of  waste  handled.   Under  this  assumption,  the  regional  emissions  from 
these  projects  will  be  approximately  constant  regardless  of  how  many  projects  are  built 
and  how  the  waste  is  distributed  among  them.   Since  the  projects  are  located  at 
sufficient  distances  to  avoid  any  local  interaction  of  air  quality  impacts,  the  cumulative 
emission  impacts  are  significant  only  if  the  emission  impacts  of  any  individual  project 
are  significant. 

The  one  place  where  there  is  an  opportunity  for  the  emissions  from  these  various 
projects  to  interact  is  with  respect  to  off-site  rail  emissions.   The  emission  estimates  for 
these  projects  have  all  been  based  on  operation  at  full  capacity.   The  rail  emission 
estimates  for  the  two  projects  discussed  above  are  compared  to  the  rail  emission 
estimates  for  the  proposed  Eagle  Mountain  Project  in  Table  8-14.   Both  the  Eagle 
Mountain  and  Mesquite  landfills  will  be  served  by  trains  leaving  the  South  Coast  Air 
Basin  over  the  Southern  Pacific  tracks  through  Colton  and  Beaumont  Summit.   At 
Ferrum,  where  the  Eagle  Mountain  MSW  will  be  transferred  onto  the  Eagle  Mountain 
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rail  spur,  the  Mesquite  Landfill  MSW  will  continue  on  the  SP  tracks.   The  Rail  Cycle  - 
Bolo  Station  project  will  be  served  by  Santa  Fe  trains  leaving  the  South  Coast  Air 
Basin  over  the  Cajon  Pass.   Thus,  all  three  projects  will  have  emissions  in  both  the 
South  Coast  Air  Basin  and  the  Southeast  Desert  Air  Basin.   The  emissions  in  the  SCAB 
will  occur  over  closely  located  East- West  rail  corridors.   The  emissions  in  the  SEDAB 
will  be  somewhat  separated.   The  Rail  Cycle-Bolo  Station  rail  emissions  will  be  in  the 
northern  portion  of  the  SEDAB.   The  Eagle  Mountain  Landfill  rail  emissions  will  be  in 
the  central  portion  of  the  SEDAB  and  the  Mesquite  Landfill  rail  emissions  will  be  in 
the  central  and  southern  portions  of  the  SEDAB.   However,  these  emissions  are  not 
necessarily  additive.   As  stated  above,  the  amount  of  waste  produced  is  not  determined 
by  the  landfill  capacity;  it  is  determined  by  the  amount  of  waste  generated.   Decisions 
regarding  waste  disposal  areas  will  affect  the  distribution  of  waste  among  the  proposed 
landfill  projects,  not  the  total  amount  of  waste  handled.   It  is  therefore  reasonable  to 
assume  the  regional  emissions  would  be  approximately  constant  regardless  of  how 
many  projects  are  built. 


Table  8-14 

Comparison  of  Rail  Emissions  for  Various  Projects 

All  Projects  are  with  Mitigation* 

Facility 

NOx 

ROG 

PM10 

sox 

CO 

Maximum  Daily  Emissions  in  lbs/day 

Eagle  Mountain 

3,377 

342 

206 

157 

1,170 

Bolo  Station 

7,  882 

307 

170 

563 

1,046 

Mesquite 

7,560 

2360 

250 

170 

1,160 

La  Paz 

5089 

181 

99 

371 

612 

Maximum  Annual  Emissions  in  tons/year 

Eagle  Mountain 

616 

62 

38 

29 

214 

Bolo  Station 

1,230 

48 

27 

88 

163 

Mesquite* 

1,380 

66 

46 

31 

212 

La  Paz* 

929 

33 

18 

68 

112 

Notes: 

*  Mesquite  and  Eagle  Mountain  have  daily  capacity  of  20,000  tons/day  of  MSW.   Bolo  Station 
capacity  is  21,000  tons/day.    La  Paz  emissions  are  for  12,000  tons/day  of  MSW  from  the 
Los  Angeles  area. 

*  Annual  emissions  computed  assuming  365  day  per  year  operation. 
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Detailed  Emissions  Calculations 
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Section  A-l 
MRF/TS  Emissions  Calculations 


A-l-l 


MATERIAL  RECOVERY  FACILITIES 


Although  Materials  Recovery  Facilities  (MRFs)  and  Transfer  Stations  (TSs)  are  not 
proposed  as  part  of  the  Proposed  Project,  they  are  discussed  here  to  provide  context 
for  the  general  waste  management  process,  which  is  pertinent  to  other  regional  rail- 
haul  landfills,  as  well  as  the  Proposed  Project.   MRFs  and  TSs  will  be  used  to 
segregate  recyclables  and  hazardous  materials,  and  to  compact  waste  components. 
Streams  destined  for  recycling  may  be  temporarily  stored  on-site  at  a  MRF  or  TS, 
and  periodically  shipped  to  processors.    Nonrecyclable  waste  will  be  loaded  into 
transfer  trailers  or  shipping  containers  and  shipped  from  the  MRFs  and  TSs  by  rail 
for  ultimate  disposal  at  Eagle  Mountain.   Each  MRF/TS  will  be  served  directly  by  a 
rail  spur  or  be  located  near  one.    Containerized  waste  will  be  transferred  by  truck  to 
railheads  from  those  stations  not  directly  served  by  rail. 

Emissions  are  generated  at  the  MRFs/TSs  by  the  operation  of  on-site  vehicles. 
Diesel-powered  equipment  will  be  used  to  load  segregated  waste  into  compactors, 
load  filled  containers  onto  trucks  or  rail  cars,  and  spot  rail  cars  for  loading.    Due  to 
the  high  moisture  and  low  silt  content  of  waste,  the  dust  emissions  associated  with 
waste  handling  are  assumed  to  be  negligible.   Where  rail  sidings  are  separated  from 
MRFs/TSs,  transfer  trucks  will  be  used  to  move  containers  offsite  to  railcars. 
Emissions  will  be  associated  with  this  operation,  but  due  to  the  lack  of  available  data 
regarding  the  truck  haul  distances  between  MRFs/TSs  and  rail  sidings,  transfer  truck 
emissions  are  not  included  in  Table  A- 1-1.    A  summary  of  daily  emissions  for  a 
typical  MRF/TS  appears  in  Table  A-l-1.   The  detailed  emission  calculations  are 
included  as  Table  A- 1-2. 


Table  A-l-1 

Emission  Summary  for  a  Typical  MRF/TS 

(lbs/day) 

Equipment 

NOx 

CO 

PM10 

voc 

so2 

Loaders 

153 

79 

16 

13 

3 

Container  Handler 

102 

53 

11 

9 

2 

Train  Car  Spotter 

13 

7 

1 

1 

0 

Total 

268 

138 

28 

23 

5 

r 


A-l-2 


Table  A-l-2 


Eagle  Mountain  Landfill  and  Recycling  Center 
Emission  Summary  for  a  Typical  MRF/TS 

Vehicle  Type 

Rubber-tired  Loader 
Container  Handler 
Train  Car  Spotter 

Number 

3 
2 

1 

Fuel 
Hr/Day       Gal/Hr 

20               7 

20                7 

5                7 

Vehicle  Type 

Rubber-tired  Loader 
Container  Handler 
Train  Car  Spotter 

NOx 

364.76 
364.76 
364.76 

Emission  Factors  (lbs/1000  gal)(1) 

CO          PM10          VOC            S02 

187.83         37.90           31.31              7.10 
187.83         37.90           31.31              7.10 
187.83         37.90           31.31              7.10 

Vehicle  Type 

Rubber-tired  Loader 
Container  Handler 
Train  Car  Spotter 

Total  = 

NOx 

153.20 

102.13 

12.77 

268.10 

Emissions  (lbs/day) 

CO           PM10          VOC 

78.89         15.92           13.15 

52.59         10.61             8.77 

6.57           1.33             1.10 

138.06         27.86           23.01 

S02 

2.98 
1.99 
025 

522 

(1)  Emission  factors  from  EPA's  "Non-Road  Engine  and  Vehicle  Emission  Study  Report",  21A-2001, 
with  a  25.5%  reduction  for  PM  and  9.5%  reduction  for  NOx  for  using  low  sulfur  fuel. 

11/91, 
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Section  A-2 
Eagle  Mountain  And  Recycling  Center 

Emissions  Calculations 
Proposed  Project  Without  Mitigation 
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Footnotes  (Fugitive  Dust  Emissions): 

La.  Waste  Hauling:  TSP  emission  factor  is  computed  from  AP-42,  Section  13.2.2 
(Unpaved  Roads),  1/95,  using  a  surface  silt  of  1.7%,  vehicle  speed  of  30  mph, 
6  wheels,  20  days  precipitation,  and  an  average  vehicle  weight  of  30  tons.  The 
silt  content  is  from  a  9/26/79  sieve  analysis  of  the  coarse  tailing  pile. 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   TSP  emission  factor  is  from 
AP-42,  Table  11.9-2  (Western  Coal  Mines  -  bulldozing  overburden),  1/95,  for 

1  %  silt,  1  %  moisture  content.   The  silt  and  moisture  contents  are  an  estimate 
for  low  silt  /dry  material. 

c.  Road  bulldozing:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  bulldozing  overburden),  1/95,  for  1.7%  silt,  2%  moisture  content.   The 
silt  content  is  from  a  9/26/79  sieve  analysis  of  the  coarse  tailing  pile  and  the 
moisture  content  is  an  estimate  for  dry  material. 

d.  Material  Crushing  Plant:   TSP  emission  factor  is  calculated  as  the  sum  of 
emission  factors  for  the  process  -  0.0003  lbs/ton  dump  hopper,  0.00294  lbs/ton 
for  belt  transfer,  0.005  lbs/ ton  for  primary,  secondary,  and  tertiary  crushers, 
0.0315  lbs/ton  for  screens,  0.00294  lbs/ ton  for  stacker   (AP-42,  Table  11  19  2- 
2,  1/95). 

e.  Material  Screening  Plant:   TSP  emission  factor  is  calculated  as  the  sum  of 
emission  factors  for  the  process  -  0.0003  lbs/ton  dump  hopper,  0.00294  lbs/ton 
for  belt  transfer,  0.0315  lbs/ton  for  screens,  0.00294  lbs/ton  for  stacker  (AP- 
42,  Table  11.19.2-2,  1/95). 

f.  Daily  Cover,  Final  Cover  Truck  Loading/Dumping:   TSP  emission  factor  from 
AP-42,  Section  13.2.4-3,  1/95,  using  8.3  mph  wind  and  1%  moisture  content. 
The  average  wind  speed  is  from  data  collected  by  an  onsite  monitoring  station 
while  the  moisture  content  is  an  estimate  for  dry  material. 

g.  Liner-Rock  Truck  Loading/Dumping:   TSP  emission  factor  from  AP-42,  Section 
13.2.4-3,  1/95,  using  8.3  mph  wind  and  8.5%  moisture  content.   The  average 
wind  speed  is  from  data  collected  onsite  and  the  moisture  content  is  from 
Section  7.6  of  the  Report  of  Waste  Discharge  (ROWD),  1992,  GeoSyntec. 

h.      Daily  Cover  and  Final  Cover  Hauling:  TSP  emission  factor  computed  from 
AP-42,  Section  13.2.2  (Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%, 
vehicle  speed  of  30  mph,  4  wheels,  20  days  precipitation,  and  an  average 
vehicle  weight  of  68.5  tons. 


»i 
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I.       Daily  Cover,  Final  Cover  Spreading:   TSP  emission  factor  from  AP-42,  Table 
11.9-2  (Western  Coal  Mines  -  bulldozing  overburden),  1/95  for  1%  silt, 
1  %  moisture  content.    Silt  and  moisture  contents  are  an  estimate  for  low  silt  dry 
material. 

j.       Liner-Rock  Spreading:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western 
Coal  Mines  -  bulldozing  overburden),  1/95  for  12.2%  silt,  8.5%  moisture 
content.   Silt  and  moisture  contents  from  Section  7.6  of  the  Report  of  Waste 
Discharge  (ROWD),  1992,  GeoSyntec. 

k.      Road  Watering:   TSP  emission  factor  computed  from  AP-42,  Section  13.2.2.2 
(Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed  of  7  mph, 
4  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of  68.5  tons. 

1.      Road  Grading:   TSP  emission  factor  computed  from  AP-42,  Table  11.9-2 
(Western  Coal  Mines  -  grading),  1/95,  for  unit  operating  speed  of  2  mph. 

m.     Final  Cover,  Liner-Clay  Hauling:   TSP  emission  factor  computed  from  AP-42, 
Section  13.2.2  (Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed 
of  30  mph,  6  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of 
30  tons. 

n.      Bench  Clearing:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  bulldozing  overburden),  1/95  for  1%  silt,  1%  moisture  content.   The 
silt  and  moisture  contents  are  an  estimate  for  dry  material. 

o.      Backhoe:  TSP  emission  factor  computed  from  AP-42,  Table  11.9-2  (Western 
Coal  Mines  -  grading),  1/95,  for  unit  operating  speed  of  1  mph. 

p.      Utility  Truck:  TSP  emission  factor  computed  from  AP-42,  Section  13.2.2 
(Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed  of  5  mph, 
6  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of  8  tons. 

q.      Grader:  TSP  emission  factor  computed  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  grading),  1/95,  for  unit  operating  speed  of  2  mph. 

r.      Vacuum  Sweeper:  TSP  emission  factor  computed  from  AP-42,  Section  13.2.1 
(Paved  Roads),  1/95,  using  surface  silt  loading  of  7.4  g/m2  ,  and  an  average 
vehicle  weight  of  10  tons. 

s.      Wind  Erosion:  TSP  emission  factor  computed  from  "Control  of  Open  Fugitive 
Dust  Sources",  EPA-450/3-88-008,  9/88,  using  material  size  mode  of  7.0  mm 
from  9/26/79  sieve  analyses  of  coarse  tailing  pile,  threshold  friction  velocity  of 
1.5  m/sec  from  Figure  6-1  of  EPA  document,  roughness  height  of  0.1  m  from 
Figure  6-4  of  EPA  document,  and  onsite  wind  data. 
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2.a.  Waste,  Daily  Cover,  Final  Cover,  Liner-Rock/Clay  Hauling,  Road  Watering, 
Utility  Truck:  TSP  control  factor  based  on  watering  and/or  application  of 
chemical  dust  suppressant  (see  Bureau  of  Mines  -  United  States  Department  of 
the  Interior  "Cost  Effectiveness  of  Dust  Controls  Used  On  Unpaved  Haul 
Roads",  December  1983). 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   TSP  control  factor  is 
estimated  from  field  data  collected  during  the  excavation  of  tailings  at  a  former 
asbestos  mine  near  Copperopolis,  California. 

c.  Material  Processing:   TSP  control  factor  is  a  composite  weighted  by  emissions 
from  each  process:  80%  control  for  dump  hopper  (from  vendor  literature  and 
inspection  of  hoppers  equipped  with  hollow  cone  spray  nozzles),  99%  control 
for  belt  transfers,  screens,  and  crushers  (estimated  from  vendor  literature  for 
pulse-jet  dust  collectors),  95%  control  for  pile  stacker  (estimated  from  vendor 
literature  and  inspection  of  stackers  with  drop  height  controllers,  midbelt  deluge 
sprays,  and  head  pulley  solid  cone  nozzles). 

d.  Vacuum  Sweeping:  TSP  control  factor  from  AP-42,  Section  13.2.1-1  (Paved 
Roads),  1/95,  assuming  water  flushing  of  paved  road  surfaces  reduces  surface 
silt  loading  from  7.4  to  0.082  g/m2. 

e.  Road  Grading:  Same  as  TSP  control  factor  used  for  road  watering. 

f.  Bench  Clearing:   TSP  control  factor  based  on  inspection  of  mining  projects  with 
heavy  equipment  operation  and  use  of  water  for  dust  control. 

g.  Backhoe:  TSP  control  factor  based  on  inspection  of  pipeline  construction 
projects  with  backhoe  operation  and  use  of  water  for  dust  control. 

h.      Grader:  same  as  TSP  control  factor  used  for  road  watering. 

3. a.  Waste,  Liner-Rock/Clay,  Daily  Cover,  Final  Cover  Hauling,  Utility  Truck, 
Road  Watering:   PM10  conversion  factor  from  AP-42,  Section  13.2.2,  1/95. 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   PM10  conversion  factor 
from  AP-42,  Table  11.9-2,  1/95. 

c.  Material  Processing:   PM10  conversion  factor  is  an  emission-weighted  average 
covering  each  item  of  operation  -  50%  dump  hopper  (AP-42,  Table  11.24-2, 
1/95),  100%  for  belt  transfers,  screens,  crushers  (all  emissions  from  dust 
collectors  assumed  to  be  PM10),  50%  pile  stacker  (AP-42,  Table  11.24-2, 
1/95). 

d.  Truck  Loading:   PM10  conversion  factor  from  AP-42,  Section  13.2.4-3,  1/95. 

e.  Truck  Dumping:   PM10  conversion  factor  from  AP-42,  Section  13.2.4-3,  1/95. 
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f.  Daily  Cover,  Final  Cover,  Liner-Rock  Spreading:   PM10  conversion  factor  from 
AP-42,  Table  11.9-2,  1/95. 

g.  Road  Grading:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

h.      Bench  Clearing:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

I.      Backhoe:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

j.       Vacuum  Sweeper   PM10  conversion  factor  from  AP-42,  Section  13.2.1-1, 
1/95. 

k.      Wind  Erosion:  PM10  conversion  factor  from  "Control  of  Open  Fugitive  Dust 
Sources",  EPA-450/3-88-008,  9/88. 

1.       Grader:    PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 
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Table  A-2-3 


Eagle  Mountain  Landfill  and  Recycling  Center 
Rail  Emissions  For  Proposed  Project  Without  Mitigation 

1.  Basic  Assumptions 

Single  Train  Capacity  (tons  of  Waste)                3,500 
Desired  Daily  Capacity  (tons  of  Waste)            1 8,000 
Average  Number  of  Trains  per  Day                     g  14 

2.  Emission  Factors  in  pounds  per 
1,000  gallons 

HC 

CO 

NOx 

PM 

SO, 

22.5 

71.5 

502.5 

11.3 

38.0 

3.  Fuel  and  Emission  Results  for  a  Single  Train 

Trip  Segment 

Fuel  Use 
Per  Train 
(gallons) 

Per  train  emissions  in  pounds 

HC 

CO 

NOx 

PM 

S02 

Outbound  trip(loaded) 

LACTC  to  Ferrum 

1,955 

44.0 

139.8 

982.4 

22.1 

74.3 

Ferrum  to  Eaqle  Mountain 

1,208 

27.2 

86.4 

607.0 

13.7 

45.9 

Total  outbound  trip 

3,163 

71.2 

226.2 

1 ,589.4 

35.7 

120.2 

Return  trip  (em 

Pty) 

Eagle  Mountain  to  Ferrum 

249 

5.6 

17.8 

125.1 

2.8 

9.5 

Ferrum  to  LACTC 

1,139 

25.6 

81.4 

572.3 

12.9 

43.3 

Total  inbound  trip 

1,388 

31.2 

99.2 

697.5 

15.7 

52.7 

Round  Trip  Total,  Single  Train 

4,551 

102.4 

325.4 

2,286.9 

51 .4 

172  J 

4.  Results  for  Average  Operating  Day 

Trip  Segment 

Daily 
Fuel  Use 
(gallons) 

Pounds  per  day  from  all  trains 

HC 

CO 

NOx 

PM 

S02 

LACTC  to  Ferrum  (SP, loaded) 

10,054 

226 

719 

5,052 

114 

382 

Ferrum  to  Eagle  Mountain 

6,213 

140 

444 

3,122 

70 

236 

Total  outbound  trip 

16,267 

366 

1,163 

8,174 

184 

618 

Return  Trip  (empty) 

Eaqle  Mountain  to  Ferrum 

1,281 

29 

92 

643 

14 

49 

Ferrum  to  LACTC  (SP,  empty) 

5,858 

132 

419 

2,944 

66 

223 

Total  inbound  trip 

7,138 

161 

510 

3,587 

81 

271 

Totals  For  Average  Day 

23,405 

527 

1,673 

11,761 

264 

889 

5.  Annual  Totals 

Annual 
Fuel  Use 
(gallons) 

HC 
Tons  per 
Year 

CO 
Tons  per 
Year 

NOx 
Tons  per 
Year 

PM10 
Tons  per 
Year 

S02 

Tons  per 

Year 

Outbound  Trip  (loaded)                                               

LACTC  to  Ferrum 

3,669,814 

41 

131 

922 

21 

70 

Ferrum  to  Eagle  Mountain 

2,267,589 

26 

81 

570 

13 

43 

Total  outbound  trip 

5,937,403 

67 

212 

1,492 

34 

113 

Inbound  Trip  (empty) 

Eagle  Mountain  to  Ferrum 

467,409 

5 

17 

117 

3 

9 

Ferrum  to  LACTC  (SP,  empty) 

2,138,066 

24 

76 

537 

12 

41 

Total  inbound  trip 

2,605,474 

29 

93 

655 

15 

50 

Annual  Totals 

8,542,877 

96 

305 

2,146 

48 

162 
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Table  A-2-4 

On-site  Locomotive  Emission  Rates 

Locomotive  Emission  Rate  (grams  per  second)  Per  Locomotive 

NOx  CO  PM  VOC  S02 

0.5392        0.2202        0.0161         0.0948        0.0591 

Planned  Project  Without  Mitigation 

Locomotive  Hours 

Max  Hour    Max  Day      Annual 
Phase  I  yard  2         22.84  8,338 

Phase  II  yard  2         28.56        10,423 

NOx  CO  PM10  VOC  S02 

Locomotives  for  one-hour  average  in  grams  per  second 


Phase  I  yard 

1.078 

0.440 

0.032 

0.190 

0.118 

Phase  II  yard 

1.078 

0.440 

0.032 

0.190 

0.118 

Total 

2.157 

0.881 

0.064 

0.379 

0.236 

Locomotives  for  twenty-four-hour  average  in  grams  per  second 


Phase  I  yard 

0.513 

0.210 

0.015 

0.090 

0.056 

Phase  II  yard 

0.642 

0.262 

0.019 

0.113 

0.070 

Total 

1.155 

0.472 

0.034 

0.203 

0.127 

Locomotives  for  annual  average  in  grams  per  second 


Phase  I  yard 

0.513 

0.210 

0.015 

0.090 

0.056 

Phase  II  yard 

0.642 

0.262 

0.019 

0.113 

0.070 

Total 

1.155 

0.472 

0.034 

0.203 

0.127 

Locomotives  for  annual  average  in  units  of  pounds  per  day 


Phase  I  yard 

98 

40 

3 

17 

11 

Phase  II  yard 

122 

50 

4 

21 

13 

Total 

220 

90 

7 

39 

24 

Locomotives  for  annual  average  in  units  of  tons  per  year 


Phase  I  yard 

18 

7 

1 

3 

2 

Phase  II  yard 

22 

9 

1 

4 

2 

Total 

40 

16 

1 

7 

4 

faote:  These  emission  rates  apply  to  the  following  alternatives: 
1 .  Proposed  project 

3.  Alternate  Road 

4.  Rail  Only 
7.  No  Townsite  Development 
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Table  A-2-5 


Eagle  Mountain  Landfill  and  Recycling  Center 

On-Highway  Truck  Emissions  For  Proposed  Project  Without  Mitigation 

Haul  2,000  tons/day  of  Waste  (100  trucks/day) 

Average  Distance  is  a  225-raiIe  round  trip 

Emission  Factors  from  EMFAC7F  for  Class  SB  Trucks 

Species 

Emission 
Factor  (g/mi) 

Emissions 

lb/day 

tons/yr 

Total  Organic  Gases  (TOG) 

1.98 

98 

18 

Reactive  Organic  Gases  (ROG) 

1.90 

94 

17 

CO 

9.10 

451 

82 

NOx 

18.95 

940 

172 

PMjo  (Exhaust) 

1.91 

95 

17 

PMJ0  (Tire  Wear) 

0.66 

33 

6 

Total  PM10 

2.57 

127 

23 

so2 

0.52 

26 

5 
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Table  A-2-6 
Yard  Truck  Emission  Rates  without  Mitigation 


Truck  Emission  Factors  (g/mi)  from  EMFAC7F 

NOx  CO 


PM 


VOC 


Basic  Emission  Factors  (g/mi) 
Speed  Correction  Factors 
Emission  Factors  (g/mi)  at  5  mph 
Grams/second  at  5  mph 


Truck  Idle  Emissions  from  EPA  (at  700  RPM  idle  with  air  conditioning) 


As  reported  in  grams/hr 
Converted  to  grams/second 


223.00         22.00     no  data 
0.06194      0.00611     0.00357 


Max  hour    Max  day 
Phase  I  10  100 

Phase  II  0  0 

NOx  CO  PM10 

Truck  gram  per  second  emissions  for  one-hour  average 


Phase  I  yard 
Phase  II  yard 
Total 


Truck  gram  per  second  emissions  for  twenty-four-hour  average 


year 
36,500 
0 

VOC 


Phase  I  yard 
Phase  II  yard 
Total 


Truck  gram  per  second  emissions  for  annual  average 


Phase  I  yard 
Phase  II  yard 
Total 


Annual  Average  Truck  Emissions  in  pounds  per  day 


Phase  I  yard 
Phase  II  yard 
Total 


S02 


18.95  9.10  2.57  1.90  0.52 

1.574  2.661  1.000  1.935  1.000 

29.83  24.22  2.57  3.67  0.52 

0.04143  0.03363  0.00357  0.00509  0.00072 


28.00  3.57 

0.00778      0.00099 


Total  (g/s)  for  6  minutes  travel  at  5  mph  and  54  minutes  of  idle  per  hour 

Gram  per  second  emissions  0.05989      0.00886      0.00357      0.00751      0.00097 

Truck  Hours 


S02 


0.599 

0.089 

0.036 

0.075 

0.010 

0.000 

0.000 

0.000 

0.000 

0.000 

0.599 

0.089 

0.036 

0.075 

0.010 

0.250 

0.037 

0.015 

0.031 

0.004 

0.000 

0.000 

0.000 

0.000 

0.000 

0.250 

0.037 

0.015 

0.031 

0.004 

0.250 

0.037 

0.015 

0.031 

0.004 

0.000 

0.000 

0.000 

0.000 

0.000 

0.250 

0.037 

0.015 

0.031 

0.004 

48 

7 

3 

6 

1 

0 

0 

0 

0 

0 

48 

7 

3 

6 

1 

A-2-11 


Annual  Average  Truck  Emissions  in  tons  per  year 


Phase  I  yard 
Phase  II  yard 
Total 


9 

1 

1 

1 

0 

0 

0 

0 

0 

0 

9 

1 

1 

1 

0 

These  emission  rates  apply  to  all  unmitigated  cases  where  trucks  are  used. 
These  are: 
1 .  Planned  Project 

3.  Reduced  Volume  Alternative 

4.  Alternative  Road 

6.  No  Land  Exchange 

7.  NoTownsite 


# 
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Table  A-2-7 


Daily 

Process 
Rate 


Eagle  Mountain  Landfill  and  Recycling  Center 
VOC  Emissions  -  Maintenance  Shop 
Proposed  Project  Without  Mitigation 

VOC(1) 

Annual       Emission  VOC  VOC  VOC 

Operation       Factor  Control  Emission  Emission 

Units           (days/yr)      (lbs/unit)  Efficiency  (lbs/day)  (tons/yr) 


Paint  Booth  (top  coat) 
Paint  Booth  (primer) 
Paint  Booth  (solvent) 


2.0  gals 
2.0  gals 
0.6  gals 


365 
365 
365 


3.50  0.0% 

0.60  0.0% 

6.33  0.0% 

Total* 


7.00 
120 
3.80 

12.00 


128 
022 
0.69 

2.19 


Footnotes: 

(1)  For  primer  and  topcoat,  emission  factor  based  on  use  of  low  VOC  products. 
For  solvent  emissions  factor  based  on  use  of  VM&P  naphtha. 


Eagle  Mountain  Landfill  and  Recycling  Center 

Particulate  Emissions  -  Maintenance  Shop 

Proposed  Project  Without  Mitigation 


TSP(1) 

Dairy 

Annual 

Emission 

TSP(2) 

TSP 

PM10 

PM10 

Process 

Operation 

Factor 

Control 

Emission 

PM10(3) 

Emission 

Emission 

Rate              Units 

(days/yr) 

(lbs/unit) 

Efficiency 

(lbs/day) 

Fraction 

(lbs/day) 

(tons/yr) 

50  lbs 

365 

0.04 

90.0% 

021 

022 

0.05 

0.01 

45  sq.ft. 

365 

0.01 

90.0% 

0.05 

1.00 

0.05 

0.01 

Subtotal » 

025 

0.09 

0.02 

2.0  gals 

365 

2.63 

95.0% 

026 

1.00 

026 

0.05 

2.0  gals 

365 

1.41 

95.0% 

0.14 

1.00 

0.14 

0.03 

0.6  gals 

365  N/A 

Subtotal" 

0.40 

0.40 

0.07 

Total  ■ 

0.66 

0.50 

0.09 

Sandbiaster  (abrasive) 
Sandblaster  (paint  chips) 


Paint  Booth  (top  coat) 
Paint  Booth  (primer) 
Paint  Booth  (solvent) 


Footnotes: 

(1)  For  sandblaster,  emission  factor  from  South  Coast  AQMD  permitting  manual  for  sandblasting. 
For  paint  booth,  emission  factor  based  on  solids  content  of  coating  and  assumes  65%  coating  transfer  efficiency. 

(2)  For  sandblaster,  control  efficiency  supplied  by  manufacturer  of  portable  sandblasting  units. 
For  paint  booth,  control  efficiency  supplied  by  manufacturer  of  dry  filters  for  paint  booths. 

(3)  For  sandblaster,  PM1 0  fraction  from  "Fugitive  Dust  Control  Technology",  Noyes  Data  Corp..  Park  Ridge,  New  Jersey,  1983. 
For  coatings,  assume  1 00%  of  particulate  is  PM1 0. 


Eagle  Mountain  Landfill  and  Recycling  Center 

Particulate  Emissions 

Locomotive  Sand  Silo 

Proposed  Project  Without  Mitigation 

TSP(1) 
Dairy                                 Annual       Emission       TSP(2) 
Process                             Operation       Factor         Control 
Rate              Units           (days/yr)      (lbs/unit)     Efficiency 

TSP 
Emission 
(lbs/day) 

PM10(3) 

Fraction 

PM10 
Emission 

(lbs/day) 

PM10 
Emission 
(tons/yr) 

Silo  Loading 
Sand  Transfer 
Locomotive  Loading 

50.0  tons                            365 
50.0  tons                            365 
28.8  tons                           365 

027            0.99 
027            0.99 
027            0.99 

Total- 

0.13 
0.13 
0.08 

0.35 

0.47 
0.47 
0.47 

0.06 
0.06 
0.04 

0.16 

0.01 
0.01 
0.01 

0.03 

Footnotes: 

(1)  From  AP-42,  Table  11.12-2  (pneumatic  cement  loading  to  silo),  1/95. 

(2)  Typical  control  for  baghouse  or  dry  dust  collector. 

(3)  From  AP-42,  Section  132.4, 1/95,  PM10  fraction  for  aggregate  handling  equipment 
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Table  A-2-10 


Eagle  Mountain  Landfill  and  Recycling  Center 

Flare  Station  Emissions 

Proposed  Project 


Information  Source 


SCAQMD  BACT  (1) 
SCAQMD  Test  Data  (2) 
SCAQMD  Rule  431.1  (3) 
Vendor  Data  (4) 
Puente  Hills  (5) 
BKK  (5) 
Milliken  (6) 

Best  Estimate 


NOx 


Emission  Factors  (Ibs/MMBtu) 
CO  PM10  VOC 


SOx 


0.060 

N/A 

N/A 

N/A 
0.022 

N/A 
0.014 

0.054 

0.270 

0.024 

N/A 

N/A 

0.083 

0.068 

N/A 

0.080 

0.011 

0.013 

0.482 

0.028 

0.022 

0.005 

0.141 

0.132 

N/A 

0.136 

N/A 

0.054 


0.27 


0.024 


0.022 


0.014 


Maximum  Landfill  Gas  Production  Rate  = 

Landfill  Gas  Heat  Content  (HHV)  = 
Maximum  Heat  Input  = 


46000  -scfm 
66.24  MMscf/day 
505  BTU/scf 
1394  MMBTU/hr 


Emission  Factors 
(Ib/MMBTU) 

Control  Efficiency  (7): 

Emissions 
(Ib/hr) 
(lb/day) 
(tons/yr) 


NOx  CO  PM10  VOC 

0.054         0.270  0.024  0.022 

30%  90%  N/A  50% 


52.7  37.6  33.5  15.3 

1264.5         903.2         802.8  368.0 

230.8         164.8  146.5  672 


SOx 
0.014 
N/A 


* 


19.5 

468.3 

85.5 


Emissions  Per  Flare 
(g/sec) 


0.83 


0.59 


0.53 


0.24 


0.31 


Footnotes: 

(1)  From  South  Coast  AQMD  Best  Available  Control  Technology  Guidelines, 
January  1990. 

(2)  From  a  collection  of  test  data  compiled  by  the  South  Coast  AQMD 
for  Prima,  Santiago,  El  Sobrante,  Chiquita,  and  Puente  Hills  landfills 
showing  NMHC  contents  of  raw  landfill  gas.  VOC  emission  factor  based 
on  raw  landfill  NMHC  content  of  13,410  ppmv  and  vendor  guaranteed 
NMHC  flare  destruction  efficiency  of  98%. 

(3)  Based  on  raw  landfill  gas  sulfur  content  of  40  ppmv  as  limited  by 
South  Coast  AQMD  Rule  431 .1  (as  amended  October  2, 1992). 

(4)  Manufacturer's  guarantee. 

(5)  California  Air  Resources  Board  source  test,  July  1986. 

(6)  South  Coast  AQMD  source  test,  July  1988. 

(7)  Reflects  use  of  urea  injection  (or  equivalent)  for  NOx  control,  oxidation 
catalyst  for  CO  and  VOC  control.    
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P:\EAGLE\SCREEN.OUT  12/22/95 


***   SCREEN3  MODEL  RUN   *** 
***  VERSION  DATED  95250  *** 


12/22/95 
15: 09 ii3 


Eagle  Mountain  Landfill  and  Recycling  Center 


SIMPLE  TERRAIN  INPUTS: 
SOURCE  TYPE 

EMISSION  RATE  (G/(S-M**2)) 
SOURCE  HEIGHT  (M) 
LENGTH  OF  LARGER  SIDE  (M) 
LENGTH  OF  SMALLER  SIDE  (M) 
RECEPTOR  HEIGHT  (M) 
URBAN/ RURAL  OPTION 


AREA 

.272830E-06 

2.0000 

1914.4900 

1914.4900 

.0000 

RURAL 


MODEL  ESTIMATES  DIRECTION  TO  MAX  CONCENTRATION 


BUOY.  FLUX  =      .000  M**4/S**3;   MOM.  FLUX 
***  FULL  METEOROLOGY  *** 


.000  M**4/S**2 


********************************* 

***  SCREEN  DISCRETE  DISTANCES  *** 
********************************* 


***  TERRAIN  HEIGHT  OF 


0.  M  ABOVE  STACK  BASE  USED  FOR  FOLLOWING  DISTANCES  **^ 


DIST 

CONC 

CM) 

(UG/M**3) 

0. 

33.77 

1. 

33.78 

10. 

33.89 

50. 

34.44 

100. 

35.27 

150. 

35.92 

200. 

36.57 

250. 

37.20 

300. 

37.82 

400. 

39.03 

500. 

40.19 

750. 

42.89 

1000. 

45.37 

1250. 

46.67 

1500. 

41.67 

950. 

44.89 

1100. 

46.30 

1350. 

47.58 

1400. 

45.83 

1300. 

47.14 

U10M    USTK   MIX  HT    PLUME   MAX  DIR 
STAB   (M/S)   (M/S)     (M)    HT  (M)    (DEG) 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


*************************************** 

***  SUMMARY  OF  SCREEN  MODEL  RESULTS  *** 
*************************************** 


1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0  - 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

1.0 

1.0 

10000.0 

2.00 

45 
45 
45 
43 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
42 


0 
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CALCULATION 
PROCEDURE 


P:\EAGLE\SCREEN.OUT    12/22/95 


MAX   CONC 
(UG/M**3) 


DIST   TO 
MAX    (M) 


EMPLE   TERRAIN 


47.58 


1350 


TERRAIN 
HT    (M) 


*************************************************** 

**   REMEMBER  TO    INCLUDE   BACKGROUND   CONCENTRATIONS    ** 
*************************************************** 
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Section  A-3 

Eagle  Mountain  Landfill  and  Recycling  Center 

Emissions  Calculations 

Proposed  Project  With  Mitigation 
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Footnotes  (Fugitive  Dust  Emissions): 

La.  Waste  Hauling:  TSP  emission  factor  is  computed  from  AP-42,  Section  13.2.2 
(Unpaved  Roads),  1/95,  using  a  surface  silt  of  1.7%,  vehicle  speed  of  30  mph, 
6  wheels,  20  days  precipitation,  and  an  average  vehicle  weight  of  30  tons.  The 
silt  content  is  from  a  9/26/79  sieve  analysis  of  the  coarse  tailing  pile. 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   TSP  emission  factor  is  from 
AP-42,  Table  11.9-2  (Western  Coal  Mines  -  bulldozing  overburden),  1/95,  for 

1  %  silt,  1  %  moisture  content.   The  silt  and  moisture  contents  are  an  estimate 
for  low  silt  /dry  material. 

c.  Road  bulldozing:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  bulldozing  overburden),  1/95,  for  1.7%  silt,  2%  moisture  content.   The 
silt  content  is  from  a  9/26/79  sieve  analysis  of  the  coarse  tailing  pile  and  the 
moisture  content  is  an  estimate  for  dry  material. 

d.  Material  Crushing  Plant:   TSP  emission  factor  is  calculated  as  the  sum  of 
emission  factors  for  the  process  -  0.0003  lbs/ ton  dump  hopper,  0.00294  lbs/ ton 
for  belt  transfer,  0.005  lbs/ ton  for  primary,  secondary,  and  tertiary  crushers, 
0.0315  lbs/ton  for  screens,  0.00294  lbs/ton  for  stacker   (AP-42,  Table  11.19.2- 
2,  1/95). 

e.  Material  Screening  Plant:   TSP  emission  factor  is  calculated  as  the  sum  of 
emission  factors  for  the  process  -  0.0003  lbs/ton  dump  hopper,  0.00294  lbs/ton 
for  belt  transfer,  0.0315  lbs/ ton  for  screens,  0.00294  lbs/ ton  for  stacker  (AP- 
42,  Table  11.19.2-2,  1/95). 

f.  Daily  Cover,  Final  Cover  Truck  Loading/Dumping:   TSP  emission  factor  from 
AP-42,  Section  13.2.4-3,  1/95,  using  8.3  mph  wind  and  1%  moisture  content. 
The  average  wind  speed  is  from  data  collected  by  an  onsite  monitoring  station 
while  the  moisture  content  is  an  estimate  for  dry  material. 

g.  Liner-Rock  Truck  Loading/Dumping:   TSP  emission  factor  from  AP-42,  Section 
13.2.4-3,  1/95,  using  8.3  mph  wind  and  8.5%  moisture  content.   The  average 
wind  speed  is  from  data  collected  onsite  and  the  moisture  content  is  from 
Section  7.6  of  the  Report  of  Waste  Discharge  (ROWD),  1992,  GeoSyntec. 

h.      Daily  Cover  and  Final  Cover  Hauling:  TSP  emission  factor  computed  from 
AP-42,  Section  13.2.2  (Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%, 
vehicle  speed  of  30  mph,  4  wheels,  20  days  precipitation,  and  an  average 
vehicle  weight  of  68.5  tons. 
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I.       Daily  Cover,  Final  Cover  Spreading:   TSP  emission  factor  from  AP-42,  Table 
11.9-2  (Western  Coal  Mines  -  bulldozing  overburden),  1/95  for  1%  silt, 
1  %  moisture  content.   Silt  and  moisture  contents  are  an  estimate  for  low  silt  dry 
material. 

j.       Liner-Rock  Spreading:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western 
Coal  Mines  -  bulldozing  overburden),  1/95  for  12.2%  silt,  8.5%  moisture 
content.   Silt  and  moisture  contents  from  Section  7.6  of  the  Report  of  Waste 
Discharge  (ROWD),  1992,  GeoSyntec. 

k.      Road  Watering:   TSP  emission  factor  computed  from  AP-42,  Section  13.2.2.2 
(Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed  of  7  mph, 
4  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of  68.5  tons. 

1.      Road  Grading:   TSP  emission  factor  computed  from  AP-42,  Table  11.9-2 
(Western  Coal  Mines  -  grading),  1/95,  for  unit  operating  speed  of  2  mph. 

m.     Final  Cover,  Liner-Clay  Hauling:   TSP  emission  factor  computed  from  AP-42, 
Section  13.2.2  (Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed 
of  30  mph,  6  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of 
30  tons. 

n.      Bench  Clearing:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  bulldozing  overburden),  1/95  for  1%  silt,  1%  moisture  content.   The 
silt  and  moisture  contents  are  an  estimate  for  dry  material. 

o.      Backhoe:  TSP  emission  factor  computed  from  AP-42,  Table  11.9-2  (Western 
Coal  Mines  -  grading),  1/95,  for  unit  operating  speed  of  1  mph. 

p.      Utility  Truck:  TSP  emission  factor  computed  from  AP-42,  Section  13.2.2 
(Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed  of  5  mph, 
6  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of  8  tons. 

q.      Grader:  TSP  emission  factor  computed  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  grading),  1/95,  for  unit  operating  speed  of  2  mph. 

r.       Vacuum  Sweeper:  TSP  emission  factor  computed  from  AP-42,  Section  13.2.1 
(Paved  Roads),  1/95,  using  surface  silt  loading  of  7.4  g/m2  ,  and  an  average 
vehicle  weight  of  10  tons. 

s.      Wind  Erosion:  TSP  emission  factor  computed  from  "Control  of  Open  Fugitive 
Dust  Sources",  EPA-450/3-88-008,  9/88,  using  material  size  mode  of  7.0  mm 
from  9/26/79  sieve  analyses  of  coarse  tailing  pile,  threshold  friction  velocity  of 
1.5  m/sec  from  Figure  6-1  of  EPA  document,  roughness  height  of  0.1  m  from 
Figure  6-4  of  EPA  document,  and  onsite  wind  data. 
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2.a.  Waste,  Daily  Cover,  Final  Cover,  Liner-Rock/Clay  Hauling,  Road  Watering, 
Utility  Truck:  TSP  control  factor  based  on  watering  and/or  application  of 
chemical  dust  suppressant  (see  Bureau  of  Mines  -  United  States  Department  of 
the  Interior  "Cost  Effectiveness  of  Dust  Controls  Used  On  Unpaved  Haul 
Roads",  December  1983). 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   TSP  control  factor  is 
estimated  from  field  data  collected  during  the  excavation  of  tailings  at  a  former 
asbestos  mine  near  Copperopolis,  California. 

c.  Material  Processing:    TSP  control  factor  is  a  composite  weighted  by  emissions 
from  each  process:  80%  control  for  dump  hopper  (from  vendor  literature  and 
inspection  of  hoppers  equipped  with  hollow  cone  spray  nozzles),  99%  control 
for  belt  transfers,  screens,  and  crushers  (estimated  from  vendor  literature  for 
pulse-jet  dust  collectors),  95%  control  for  pile  stacker  (estimated  from  vendor 
literature  and  inspection  of  stackers  with  drop  height  controllers,  midbelt  deluge 
sprays,  and  head  pulley  solid  cone  nozzles). 

d.  Vacuum  Sweeping:  TSP  control  factor  from  AP-42,  Section  13.2.1-1  (Paved 
Roads),  1/95,  assuming  water  flushing  of  paved  road  surfaces  reduces  surface 
silt  loading  from  7.4  to  0.082  g/m2. 

e.  Road  Grading:  Same  as  TSP  control  factor  used  for  road  watering. 

f.  Bench  Clearing:    TSP  control  factor  based  on  inspection  of  mining  projects  with 
heavy  equipment  operation  and  use  of  water  for  dust  control. 

g.  Backhoe:  TSP  control  factor  based  on  inspection  of  pipeline  construction 
projects  with  backhoe  operation  and  use  of  water  for  dust  control. 

h.      Grader:  same  as  TSP  control  factor  used  for  road  watering. 

3. a.  Waste,  Liner-Rock/ Clay,  Daily  Cover,  Final  Cover  Hauling,  Utility  Truck, 
Road  Watering:    PM10  conversion  fector  from  AP-42,  Section  13.2.2,  1/95. 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   PM10  conversion  factor 
from  AP-42,  Table  11.9-2,  1/95. 

c.  Material  Processing:   PM10  conversion  factor  is  an  emission- weighted  average 
covering  each  item  of  operation  -  50%  dump  hopper  (AP-42,  Table  11.24-2, 
1/95),  100%  for  belt  transfers,  screens,  crushers  (all  emissions  from  dust 
collectors  assumed  to  be  PM10),  50%  pile  stacker  (AP-42,  Table  11.24-2, 
1/95). 

d.  Truck  Loading:   PM10  conversion  factor  from  AP-42,  Section  13.2.4-3,  1/95. 

e.  Truck  Dumping:   PM10  conversion  factor  from  AP-42,  Section  13.2.4-3,  1/95. 
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f.  Daily  Cover,  Final  Cover,  Liner-Rock  Spreading:   PM10  conversion  factor  from 
AP-42,  Table  11.9-2,  1/95. 

g.  Road  Grading:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

h.      Bench  Clearing:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

I.      Backfaoe:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

j.       Vacuum  Sweeper   PM10  conversion  factor  from  AP-42,  Section  13.2.1-1, 
1/95. 

k.      Wind  Erosion:  PM10  conversion  factor  from  "Control  of  Open  Fugitive  Dust 
Sources",  EPA-450/3-88-008,  9/88. 

1.       Grader:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 
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Table  A-3-4 


Eagle  Mountain  Landlill  and  Recycling  Center 
Rail  Emissions  For  Proposed  Project  With  Mitigation 

1.  Basic  Assumptions 

Single  Tram  Capacity  (tons  of  Waste)                               3,500 
Desired  Daily  Capacity  (tons  of  Waste)                         18,000 
Average  Number  of  Trains  per  Day                                  ,,, 

2.  Emission  b  actors  in  pounds  per  1,000 
gallons 

HC 

CO 

NOx 

PM 

S02 

14.6 

50.0 

144.3 

8.8 

6.7 

3.  Fuel  and  Emission  Results  tor  a  Single  Train 

Trip  Segment 

Fuel  Use 
Per  Train 
(gallons) 

Per  tram  emissions  in  pounds 

HC 

CO 

NOx 

PM 

S02 

Outbound  trip(loaded) 

LACTC  to  Ferrum 

1,955 

28.5 

97.8 

282.1 

17.2 

13.1 

Ferrum  to  Eagle  Mountain 

1,208 

17.6 

60.4 

174.3 

10.6 

8.1 

Total  outbound  trip 

3,163 

46.2 

158.2 

456.4 

27.8 

21.2 

Return  trip  (empty) 

Eagle  Mountain  to  Ferrum 

249 

3.6 

12.5 

35.9 

2.2 

1.7 

Ferrum  to  LACTC 

1,139 

16.6 

57.0 

164.4 

10.0 

7.6 

Total  inbound  trip 

1,388 

20.3 

69.4 

200.3 

12.2 

9.3 

Round  Trip  Total,  Single  Train 

4,551 

f             66.4 

227.6 

656.7 

40.0 

30.5 

4 

.  Results  for  Average  Operating  Day 

Trip  Segment 

Daily 
Fuel  Use 
(gallons) 

Pounds  per  day  from  all  trams 

HC 

CO 

NOx 

PM 

S02 

LACTC  to  Ferrum  (SP.loaded) 

10,054 

147 

503 

1,451 

88 

67 

Ferrum  to  Eagle  Mountain 

6,213 

91 

311 

896 

55 

42 

Total  outbound  trip 

16,267 

237 

813 

2,347 

143 

109 

Return  Trip  (empty) 

Eagle  Mountain  to  Ferrum 

1,281 

19 

64 

185 

11 

9 

Ferrum  to  LACTC  (SP,  empty) 

5,858 

86 

293 

845 

52 

39 

Total  inbound  trip 

7,138 

104 

357 

1,030 

63 

48 

Totals  For  Average  Day 

23,405 

342 

1,170 

3,377 

206 

157 

5.  Annual  Totals 

Annual 
Fuel  Use 
(gallons) 

HC 

Tons  per 

Year 

CO 

Tons  per 

Year 

NOx 
Tons  perYej 

r 

PM10 
Tons  perY« 

r 

so2 

Ions  per 
Year 

Outbound  Trip  (loaded) 

LACTC  to  Ferrum 

3,669,814 

27 

92 

265 

16 

12 

Ferrum  to  Eagle  Mountain 

2,267,589 

17 

57 

164 

10 

8 

Total  outbound  trip 

5,937,403 

43 

148 

428 

26 

20 

Inbound  Trip  (empty) 

Eagle  Mountain  to  Ferrum 

467,409 

3 

12 

34 

2 

2 

Ferrum  to  LACTC  (SP,  empty) 

2,138,066 

16 

53 

154 

9 

7 

Total  inbound  trip 

2,605,474 

19 

65 

188 

11 

9 

Annual  Totals 

8,542,877 

62 

214 

616 

38 

29 
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Table  A-3-5 

Mitigated  On-site  Locomotive  Emission  Rates 

Locomotive  Emission  Rate  (grams  per  second)  Per  Locomotive 

NOx  CO  PM  VOC  S02 

0.2548        0.1217        0.0125        0.0332        0.0095 

Planned  Project  With  Mitigation 

Locomotive  Hours 


Max  Hour    Max  Day      Annual 
Phase  I  yard  2         22.84  8,338 

Phase  II  yard  2         28.56        10,423 

NOx  CO  PM10  VOC  S02 

Locomotives  for  one-hour  average  in  grams  per  second 

Phase  I  yard  0.510  0.243  0.025  0.066  0.019 

Phase  II  yard  0.510  0.243  0.025  0.066  0.019 

Total  1.019  0.487  0.050  0.133  0.038 

Locomotives  for  twenty-four-hour  average  in  grams  per  second 

Phase  I  yard  0.243  0.116  0.012  0.032  0.009 

Phase  II  yard  0.303         0.145  0.015         0.040  0.011 

Total  0.546  0.261  0.027  0.071  0.020 

Locomotives  for  annual  average  in  grams  per  second 

Phase  I  yard  0.243  0.116  0.012  0.032  0.009 

Phase  II  yard  0.303  0.145  0.015  0.040  0.011 

Total  0.546  0.261  0.027  0.071  0.020 

Locomotives  for  annual  average  in  units  of  pounds  per  day 

Phase  I  yard  46  22  2  6  2 

Phase  II  yard  58  28  3  8  2 

Total  104  50  5  14  4 

Locomotives  for  annual  average  in  units  of  tons  per  year 

Phase  I  yard  8  4  0  1 

Phase  II  yard  11  5  1  1 

Total 19 9 1 2_ 

Alote:  These  emission  rates  apply  to  the  following  alternatives: 


1 .  Proposed  project 

4.  Alternate  Road 

5.  Rail  Only 

7.  No  Townsite  Development 


* 
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Table  A-3-6 
Yard  Truck  Emission  Rates  with  Mitigation 


Truck  Emission  Factors  (g/mi)  from  EMFAC7F 

NOx  CO 

Basic  Emission  Factors 
Speed  Correction  Factors 
Emission  Factors  at  5  mph 
Grams/second  at  5  mph 

Truck  Idle  Emissions  from  EPA  (at 

As  reported  in  grams/hr 
Converted  to  grams/second 

Total  (g/s)  for  6  minutes  travel  at  5 

Gram  per  second  emissions 


PM 


VOC 


S02 


18.95            9.10            2.57            1.90 

0.52 

1.574          2.661           1.000          1.935 

1.000 

29.83          24.22            2.57            3.67 

0.52 

0.04143      0.03363      0.00357      0.00509 

0.00072 

it  700  RPM  idle  with  air  conditioning) 

223.00          22.00     no  data            28.00 

3.57 

0.06194      0.00611     0.00357        0.00778 

0.00099 

5  mph  and  54  minutes  of  shutdown  per  hour 

0.00414      0.00336      0.00036      0.00051 

0.00007 

Truck  Hours 

Max  hour    Max  day        year 

Phase  I                   10             100        36,500 

Phase  II                    0                0                0 

NOx  CO 

Truck  gram  per  second  emissions  for  one-hour  average 


PM10 


VOC 


0.041 

0.034 

0.004 

0.005 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.041 

0.034 

0.004 

0.005 

0.001 

Phase  I  yard 
Phase  II  yard 
Total 


Truck  gram  per  second  emissions  for  twenty-four-hour  average 


Phase  I  yard 
Phase  II  yard 
Total 


Truck  gram  per  second  emissions  for  annual  average 


Phase  I  yard 
Phase  II  yard 
Total 


Annual  Average  Truck  Emissions  in  pounds  per  day 


Phase  I  yard 
Phase  II  yard 
Total 


S02 


0.017 

0.014 

0.001 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.017 

0.014 

0.001 

0.002 

0.000 

0.017 

0.014 

0.001 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.017 

0.014 

0.001 

0.002 

0.000 
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Annual  Average  Truck  Emissions  in  tons  per  year 

Phase  I  yard                                                   1                0  0  0  . 0 

Phase  II  yard                                                  0                0  0  0  0 

Total                                                              10  0  0  0 


These  emission  rates  apply  to  all  mitigated  cases  where  trucks  are  used.  These 
are: 

1 .  Planned  Project 

3.  Reduced  Volume  Alternative 

4.  Alternative  Road 

6.  No  Land  Exchange 

7.  No  Townsite 
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Section  A-4 
Eagle  Mountain  Landfill  And  Recycling  Center 

Emissions  Calculations 
Reduced  Volume  Alternative  Without  Mitigation 
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Footnotes  (Fugitive  Dust  Emissions): 

La.  Waste  Hauling:  TSP  emission  factor  is  computed  from  AP-42,  Section  13.2.2 
(Unpaved  Roads),  1/95,  using  a  surface  silt  of  1.7%,  vehicle  speed  of  30  mph, 
6  wheels,  20  days  precipitation,  and  an  average  vehicle  weight  of  30  tons.  The 
silt  content  is  from  a  9/26/79  sieve  analysis  of  the  coarse  tailing  pile. 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   TSP  emission  factor  is  from 
AP-42,  Table  11.9-2  (Western  Coal  Mines  -  bulldozing  overburden),  1/95,  for 

1  %  silt,  1  %  moisture  content.   The  silt  and  moisture  contents  are  an  estimate 
for  low  silt  /dry  material. 

c.  Road  bulldozing:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  bulldozing  overburden),  1/95,  for  1.7%  silt,  2%  moisture  content.   The 
silt  content  is  from  a  9/26/79  sieve  analysis  of  the  coarse  tailing  pile  and  the 
moisture  content  is  an  estimate  for  dry  material. 

d.  Material  Crushing  Plant:   TSP  emission  factor  is  calculated  as  the  sum  of 
emission  factors  for  the  process  -  0.0003  lbs/ ton  dump  hopper,  0.00294  lbs/ ton 
for  belt  transfer,  0.005  lbs/ton  for  primary,  secondary,  and  tertiary  crushers, 
0.0315  lbs/ton  for  screens,  0.00294  lbs/ton  for  stacker   (AP-42,  Table  11.19.2- 
2,  1/95). 

e.  Material  Screening  Plant:   TSP  emission  factor  is  calculated  as  the  sum  of 
emission  factors  for  the  process  -  0.0003  lbs/ ton  dump  hopper,  0.00294  lbs/ton 
for  belt  transfer,  0.0315  lbs/ton  for  screens,  0.00294  lbs/ton  for  stacker  (AP- 
42,  Table  11.19.2-2,  1/95). 

f.  Daily  Cover,  Final  Cover  Truck  Loading/Dumping:   TSP  emission  factor  from 
AP-42,  Section  13.2.4-3,  1/95,  using  8.3  mph  wind  and  1%  moisture  content. 
The  average  wind  speed  is  from  data  collected  by  an  onsite  monitoring  station 
while  the  moisture  content  is  an  estimate  for  dry  material. 

g.  Liner-Rock  Truck  Loading/Dumping:   TSP  emission  factor  from  AP-42,  Section 
13.2.4-3,  1/95,  using  8.3  mph  wind  and  8.5%  moisture  content.   The  average 
wind  speed  is  from  data  collected  onsite  and  the  moisture  content  is  from 
Section  7.6  of  the  Report  of  Waste  Discharge  (ROWD),  1992,  GeoSyntec. 

h.      Daily  Cover  and  Final  Cover  Hauling:  TSP  emission  factor  computed  from 
AP-42,  Section  13.2.2  (Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%, 
vehicle  speed  of  30  mph,  4  wheels,  20  days  precipitation,  and  an  average 
vehicle  weight  of  68.5  tons. 


m 
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I.       Daily  Cover,  Final  Cover  Spreading:   TSP  emission  factor  from  AP-42,  Table 
11.9-2  (Western  Coal  Mines  -  bulldozing  overburden),  1/95  for  1%  silt, 
1  %  moisture  content.   Silt  and  moisture  contents  are  an  estimate  for  low  silt  dry 
material. 

j.       Liner-Rock  Spreading:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western 
Coal  Mines  -  bulldozing  overburden),  1/95  for  12.2%  silt,  8.5%  moisture 
content.   Silt  and  moisture  contents  from  Section  7.6  of  the  Report  of  Waste 
Discharge  (ROWD),  1992,  GeoSyntec. 

k.      Road  Watering:   TSP  emission  factor  computed  from  AP-42,  Section  13.2.2.2 
(Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed  of  7  mph, 
4  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of  68.5  tons. 

1.      Road  Grading:   TSP  emission  factor  computed  from  AP-42,  Table  11.9-2 
(Western  Coal  Mines  -  grading),  1/95,  for  unit  operating  speed  of  2  mph. 

m.     Final  Cover,  Liner-Clay  Hauling:   TSP  emission  factor  computed  from  AP-42, 
Section  13.2.2  (Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed 
of  30  mph,  6  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of 
30  tons. 

n.      Bench  Clearing:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  bulldozing  overburden),  1/95  for  1%  silt,  1%  moisture  content.   The 
silt  and  moisture  contents  are  an  estimate  for  dry  material. 

o.      Backhoe:  TSP  emission  factor  computed  from  AP-42,  Table  11.9-2  (Western 
Coal  Mines  -  grading),  1/95,  for  unit  operating  speed  of  1  mph. 

p.      Utility  Truck:  TSP  emission  factor  computed  from  AP-42,  Section  13.2.2 
(Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed  of  5  mph, 
6  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of  8  tons. 

q.      Grader:  TSP  emission  factor  computed  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  grading),  1/95,  for  unit  operating  speed  of  2  mph. 

r.      Vacuum  Sweeper:  TSP  emission  factor  computed  from  AP-42,  Section  13.2.1 
(Paved  Roads),  1/95,  using  surface  silt  loading  of  7.4  g/m2  ,  and  an  average 
vehicle  weight  of  10  tons. 

s.      Wind  Erosion:  TSP  emission  factor  computed  from  "Control  of  Open  Fugitive 
Dust  Sources",  EPA-450/3-88-008,  9/88,  using  material  size  mode  of  7.0  mm 
from  9/26/79  sieve  analyses  of  coarse  tailing  pile,  threshold  friction  velocity  of 
1.5  m/sec  from  Figure  6-1  of  EPA  document,  roughness  height  of  0.1  m  from 
Figure  6-4  of  EPA  document,  and  onsite  wind  data. 
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2.a.  Waste,  Daily  Cover,  Final  Cover,  Liner-Rock/Clay  Hauling,  Road  Watering, 
Utility  Truck:  TSP  control  factor  based  on  watering  and/or  application  of 
chemical  dust  suppressant  (see  Bureau  of  Mines  -  United  States  Department  of 
the  Interior  "Cost  Effectiveness  of  Dust  Controls  Used  On  Unpaved  Haul 
Roads",  December  1983). 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   TSP  control  factor  is 
estimated  from  field  data  collected  during  the  excavation  of  tailings  at  a  former 
asbestos  mine  near  Copperopolis,  California. 

c.  Material  Processing:    TSP  control  factor  is  a  composite  weighted  by  emissions 
from  each  process:  80%  control  for  dump  hopper  (from  vendor  literature  and 
inspection  of  hoppers  equipped  with  hollow  cone  spray  nozzles),  99%  control 
for  belt  transfers,  screens,  and  crushers  (estimated  from  vendor  literature  for 
pulse-jet  dust  collectors),  95%  control  for  pile  stacker  (estimated  from  vendor 
literature  and  inspection  of  stackers  with  drop  height  controllers,  midbelt  deluge 
sprays,  and  head  pulley  solid  cone  nozzles). 

d.  Vacuum  Sweeping:  TSP  control  factor  from  AP-42,  Section  13.2.1-1  (Paved 
Roads),  1/95,  assuming  water  flushing  of  paved  road  surfaces  reduces  surface 
silt  loading  from  7.4  to  0.082  g/m2. 

e.  Road  Grading:  Same  as  TSP  control  factor  used  for  road  watering. 

f.  Bench  Clearing:    TSP  control  factor  based  on  inspection  of  mining  projects  with 
heavy  equipment  operation  and  use  of  water  for  dust  control. 

g.  Backhoe:  TSP  control  factor  based  on  inspection  of  pipeline  construction 
projects  with  backhoe  operation  and  use  of  water  for  dust  control. 

h.      Grader:  same  as  TSP  control  factor  used  for  road  watering. 

3.a.  Waste,  Liner-Rock/Clay,  Daily  Cover,  Final  Cover  Hauling,  Utility  Truck, 
Road  Watering:    PM10  conversion  factor  from  AP-42,  Section  13.2.2,  1/95. 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   PM10  conversion  factor 
from  AP-42,  Table  11.9-2,  1/95. 

c.  Material  Processing:   PM10  conversion  factor  is  an  emission- weighted  average 
covering  each  item  of  operation  -  50%  dump  hopper  (AP-42,  Table  11.24-2, 
1/95),  100%  for  belt  transfers,  screens,  crushers  (all  emissions  from  dust 
collectors  assumed  to  be  PM10),  50%  pile  stacker  (AP-42,  Table  11.24-2, 
1/95). 

d.  Truck  Loading:   PM10  conversion  factor  from  AP-42,  Section  13.2.4-3,  1/95. 

e.  Truck  Dumping:   PM10  conversion  factor  from  AP-42,  Section  13.2.4-3,  1/95. 
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f.  Daily  Cover,  Final  Cover,  Liner-Rock  Spreading:   PM10  conversion  factor  from 
AP-42,  Table  11.9-2,  1/95. 

g.  Road  Grading:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

h.      Bench  Clearing:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

I.      Backhoe:   PM10  conversion  factor  from  AP^2,  Table  11.9-2,  1/95. 

j.       Vacuum  Sweeper:   PM10  conversion  factor  from  AP-42,  Section  13.2.1-1, 
1/95. 

k.      Wind  Erosion:  PM10  conversion  factor  from  "Control  of  Open  Fugitive  Dust 
Sources",  EPA-450/3-88-008,  9/88. 

1.       Grader    PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 
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Table  A-4-3 


Eagle  Mountain  Landfill  and  Recycling  Center 
Rail  Emissions  For  Reduced  Volume  Alternative  Without  Mitigation 

1.  Basic  Assumptions 

Single  Tram  Capacity  (tons  ot  Waste)                           3,500 
Desired  Daily  Capacity  (tons  of  Waste)                     14  qoo 
Average  Number  of  Trains  per  Day 

2.  Emission  r  actors  in  pounds  per  1,000 
gallons 

HC       1       CO 

NOx 

PM 

so2 

22.5)             71.5 

502.5 

11.3 

38.0 

3.  Fuel  and  Emission  Results  tor  a  Single  Train 

Trip  Segment 

Fuel  Use 
Per  Train 
(gallons) 

Per  train  emissions  in  pounds 

HC 

CO 

NOx 

PM 

S02 

Outbound  trip(loaded) 

LACTC  to  Ferrum 

1,955 

44.0 

139.8 

982.4 

22.1 

74.3 

Fernim  to  Eagle  Mountain 

1,208 

27.2 

86.4 

607.0 

13.7 

45.9 

Total  outbound  trip 

3,163 

71.2 

226.2 

1,589.4 

35.7 

120.2 

Return  trip  (empty) 

Eagle  Mountain  to  Ferrum 

249 

5.6 

17.8 

125.1 

2.8 

9.5 

Ferrum  to  LACTC 

1,139 

25.6 

81.4 

572.3 

12.9 

43.3 

Total  inbound  trip 

1,388 

31.2 

99.2 

697.5 

15.7 

52.7 

Round  Trip  Total,  Single  Train 

4,551 

102.4 

325.4 

2,286.9 

51.4 

172.9 

4 

.  Results  for  Average  Operating  Day 

Trip  Segment 

Daily 
Fuel  Use 
(gallons) 

Pounds  per  day  from  all  trams 

HC 

CO 

NOx 

PM 

S02 

LACTC  to  Ferrum  (SP.loaded) 

7,820 

176 

559 

3,930 

88 

297 

Ferrum  to  Eagle  Mountain 

4,832 

109 

345 

2,428 

55 

184 

Total  outbound  trip 

12,652 

285 

905 

6,358 

143 

481 

Return  Trip  (empty) 

Eagle  Mountain  to  Ferrum 

996 

22 

71 

500 

11 

38 

Ferrum  to  LACTC  (SP,  empty) 

4,556 

103 

326 

2,289 

51 

173 

Total  inbound  trip 

5,552 

125 

397 

2,790 

63 

211 

Totals  For  Average  Day 

1834 

410 

1,302 

9,148 

206 

692 

5.  Annual  Totals 

Annual 
Fuel  Use 
(gallons) 

HC 

Tons  per 

Year 

CO 

Tons  per 

Year 

NOx 
Tons  perYej 

r 

PM10 
Tons  perYe; 

r 

so2 

Tons  per 
Year 

Outbound  Trip  (loaded) 

LACTC  to  Ferrum 

2,854,300 

32 

102 

717 

16 

54 

Ferrum  to  Eagle  Mountain 

1,763,680 

20 

63 

443 

10 

34 

Total  outbound  trip 

4,617,980 

52 

165 

1,160 

26 

88 

Inbound  Trip  (empty) 

Eagle  Mountain  to  Ferrum 

363,540 

4 

13 

91 

2 

7 

Ferrum  to  LACTC  (SP,  empty) 

1,662,940 

19 

59 

418 

9 

32 

Total  inbound  trip 

2,026,480 

23 

72 

509 

11 

39 

Annual  Totals 

6,644,460 

75 

238 

1,669 

38 

126 
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Table  A-4-4 

On-site  Locomotive  Emission  Rates 

Locomotive  Emission  Rate  (grams  per  second)  Per  Locomotive 

NOx  CO  PM  VOC  S02 

0.5392        0.2202        0.0161        0.0948        0.0591 

Reduced  Volume  Alternative  Without  Mitigation 

Locomotive  Hours 

Max  Hour   Max  Day      Annual 
Phase  I  yard  2         17.78         6,489 

Phase  II  yard  2         22.22  8,111 

NOx  CO  PM10  VOC  S02 

Locomotives  for  one-hour  average  in  grams  per  second 


Phase  I  yard 

1.078 

0.440 

0.032 

0.190 

0.118 

Phase  II  yard 

1.078 

0.440 

0.032 

0.190 

0.118 

Total 

2.157 

0.881 

0.064 

0.379 

0.236 

Locomotives  for  twenty-four-hour  average  in  grams  per  second 


Phase  I  yard 

0.399 

0.163 

0.012 

0.070 

0.044 

Phase  II  yard 

0.499 

0.204 

0.015 

0.088 

0.055 

Total 

0.899 

0.367 

0.027 

0.158 

0.098 

Locomotives  for  annual  average  in  grams  per  second 


Phase  I  yard 

0.399 

0.163 

0.012 

0.070 

0.044 

Phase  II  yard 

0.499 

0.204 

0.015 

0.088 

0.055 

Total 

0.899 

0.367 

0.027 

0.158 

0.098 

Locomotives  for  annual  average  in  units  of  pounds  per  day 


Phase  I  yard 

76 

31 

2 

13 

8 

Phase  II  yard 

95 

39 

3 

17 

10 

Total 

171 

70 

5 

30 

19 

Locomotives  for  annual  average  in  units  of  tons  per  year 


Phase  I  yard 

14 

6 

0 

2 

2 

Phase  II  yard 

17 

7 

1 

3 

2 

Total 

31 

13 

1 

5 

3 

ftote:  These  emission  rates  apply  to  the  following  alternatives: 
3.  Reduced  Volume 
6.  No  Land  Exchange 
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Table  A-4-5 


Eagle  Mountain  Landfill  and  Recycling  Center 

Reduced  Volume  Alternative 

Flare  Station  Emissions 


Information  Source 


NOx 


Emission  Factors  (Ibs/MMBtu) 
CO  PM10  VOC 


SOx 


SCAQMDBACT(I) 
SCAQMD  Test  Data  (2) 
SCAQMD  Rule  431.1  (3) 
Vendor  Data  (4) 
Puente  Hills  (5) 
BKK(5) 
Milliken  (6) 

Best  Estimate 


0.060 


0.054 
0.083 
0.013 
0.141 

0.054 


N/A 


0.270 
0.068 
0.482 
0.132 

0.27 


N/A 


0.024 
N/A 

0.028 
N/A 

0.024 


N/A 
0.022 

N/A 
0.080 
0.022 
0.136 

0.022 


Maximum  Landfill  Gas  Production  Rate  = 

Landfill  Gas  Heat  Content  (HHV)  = 
Maximum  Heat  Input  = 


36800  scfm 
52.99  MMscf/day 
505  BTU/scf 
1115  MMBTU/hr 


Emission  Factors 
(Ib/MMBTU) 

Control  Efficiency  (7): 

Emissions 
(Ib/hr) 
(lb/day) 
(tons/yr) 


NOx 


0.054 


30% 


42.1 

1011.6 

184.6 


CO  PM10  VOC 

0.270         0.024         0.022 
90%  N/A  50% 


30.1  26.8  12.3 

722.5         642.3         294.4 
131.9  117.2  53.7 


Emissions  Per  Flare 
(g/sec) 


0.66 


0.47 


0.42 


0.19 


Footnotes: 

(1)  From  South  Coast  AQMD  Best  Available  Control  Technology  Guidelines, 
January  1990. 

(2)  From  a  collection  of  test  data  compiled  by  the  South  Coast  AQMD 
for  Prima,  Santiago,  El  Sobrante,  Chiquita,  and  Puente  Hills  landfills 
showing  NMHC  contents  of  raw  landfill  gas.  VOC  emission  factor  based 
on  raw  landfill  NMHC  content  of  13,410  ppmv  and  vendor  guaranteed 
NMHC  flare  destruction  efficiency  of  98%. 

(3)  Based  on  raw  landfill  gas  sulfur  content  of  40  ppmv  as  limited  by 
South  Coast  AQMD  Rule  431.1  (as  amended  October  2,  1992). 

(4)  Manufacturer's  guarantee. 

(5)  California  Air  Resources  Board  source  test,  July  1986. 

(6)  South  Coast  AQMD  source  test,  July  1988. 

(7)  Reflects  use  of  urea  injection  (or  equivalent)  for  NOx  control,  oxidation 
catalyst  for  CO  and  VOC  control. 


N/Al 

0.014 
N/AI 
0.011 
0.005 
N/A) 

0.014 


SOx 


0.014 


N/A 


15.6 

374.7 

68.4 


0.25 


ft 
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Section  A-5 
Eagle  Mountain  Landfill  And  Recycling  Center 

Emissions  Calculations 
Reduced  Volume  Alternative  With  Mitigation 
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Footnotes  (Fugitive  Dust  Emissions): 

La.  Waste  Hauling:  TSP  emission  factor  is  computed  from  AP-42,  Section  13.2.2 
(Unpaved  Roads),  1/95,  using  a  surface  silt  of  1.7%,  vehicle  speed  of  30  mph, 
6  wheels,  20  days  precipitation,  and  an  average  vehicle  weight  of  30  tons.  The 
silt  content  is  from  a  9/26/79  sieve  analysis  of  the  coarse  tailing  pile. 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   TSP  emission  factor  is  from 
AP-42,  Table  11.9-2  (Western  Coal  Mines  -  bulldozing  overburden),  1/95,  for 

1  %  silt,  1  %  moisture  content.   The  silt  and  moisture  contents  are  an  estimate 
for  low  silt  /dry  material. 

c.  Road  bulldozing:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  bulldozing  overburden),  1/95,  for  1.7%  silt,  2%  moisture  content.   The 
silt  content  is  from  a  9/26/79  sieve  analysis  of  the  coarse  tailing  pile  and  the 
moisture  content  is  an  estimate  for  dry  material. 

d.  Material  Crushing  Plant:   TSP  emission  factor  is  calculated  as  the  sum  of 
emission  factors  for  the  process  -  0.0003  lbs/ ton  dump  hopper,  0.00294  lbs/ ton 
for  belt  transfer,  0.005  lbs/ ton  for  primary,  secondary,  and  tertiary  crushers, 
0.0315  lbs/ton  for  screens,  0.00294  lbs/ton  for  stacker   (AP-42,  Table  11.19.2- 
2,  1/95). 

e.  Material  Screening  Plant:   TSP  emission  factor  is  calculated  as  the  sum  of 
emission  factors  for  the  process  -  0.0003  lbs/ton  dump  hopper,  0.00294  lbs/ton 
for  belt  transfer,  0.0315  lbs/ton  for  screens,  0.00294  lbs/ton  for  stacker  (AP- 
42,  Table  11.19.2-2,  1/95). 

f.  Daily  Cover,  Final  Cover  Truck  Loading/Dumping:   TSP  emission  factor  from 
AP-42,  Section  13.2.4-3,  1/95,  using  8.3  mph  wind  and  1%  moisture  content. 
The  average  wind  speed  is  from  data  collected  by  an  onsite  monitoring  station 
while  the  moisture  content  is  an  estimate  for  dry  material. 

g.  Liner-Rock  Truck  Loading/Dumping:   TSP  emission  factor  from  AP-42,  Section 
13.2.4-3,  1/95,  using  8.3  mph  wind  and  8.5%  moisture  content.   The  average 
wind  speed  is  from  data  collected  onsite  and  the  moisture  content  is  from 
Section  7.6  of  the  Report  of  Waste  Discharge  (ROWD),  1992,  GeoSyntec. 

h.  '    Daily  Cover  and  Final  Cover  Hauling:  TSP  emission  factor  computed  from 
AP-42,  Section  13.2.2  (Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%, 
vehicle  speed  of  30  mph,  4  wheels,  20  days  precipitation,  and  an  average 
vehicle  weight  of  68.5  tons. 
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I.       Daily  Cover,  Final  Cover  Spreading:   TSP  emission  factor  from  AP-42,  Table 

%  11.9-2  (Western  Coal  Mines  -  bulldozing  overburden),  1/95  for  1%  silt, 

1  %  moisture  content.   Silt  and  moisture  contents  are  an  estimate  for  low  silt  dry 
material. 

j.       Liner-Rock  Spreading:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western 
Coal  Mines  -  bulldozing  overburden),  1/95  for  12.2%  silt,  8.5%  moisture 
content.   Silt  and  moisture  contents  from  Section  7.6  of  the  Report  of  Waste 
Discharge  (ROWD),  1992,  GeoSyntec. 

k.      Road  Watering:   TSP  emission  factor  computed  from  AP-42,  Section  13.2.2.2 
(Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed  of  7  mph, 
4  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of  68.5  tons. 

1.      Road  Grading:   TSP  emission  factor  computed  from  AP-42,  Table  11.9-2 
(Western  Coal  Mines  -  grading),  1/95,  for  unit  operating  speed  of  2  mph. 

m.     Final  Cover,  Liner-Clay  Hauling:  TSP  emission  factor  computed  from  AP-42, 
Section  13.2.2  (Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed 
of  30  mph,  6  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of 
30  tons. 

n.      Bench  Clearing:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western  Coal 
^  Mines  -  bulldozing  overburden),  1/95  for  1%  silt,  1%  moisture  content.    The 

silt  and  moisture  contents  are  an  estimate  for  dry  material. 

o.      Backhoe:  TSP  emission  factor  computed  from  AP-42,  Table  11.9-2  (Western 
Coal  Mines  -  grading),  1/95,  for  unit  operating  speed  of  1  mph. 

p.      Utility  Truck:  TSP  emission  factor  computed  from  AP-42,  Section  13.2.2 
(Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed  of  5  mph, 
6  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of  8  tons. 

q.      Grader:  TSP  emission  factor  computed  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  grading),  1/95,  for  unit  operating  speed  of  2  mph. 

r.      Vacuum  Sweeper:  TSP  emission  factor  computed  from  AP-42,  Section  13.2.1 
(Paved  Roads),  1/95,  using  surface  silt  loading  of  7.4  g/m2  ,  and  an  average 
vehicle  weight  of  10  tons. 

s.      Wind  Erosion:  TSP  emission  factor  computed  from  "Control  of  Open  Fugitive 
Dust  Sources",  EPA-450/3-88-008,  9/88,  using  material  size  mode  of  7.0  mm 
from  9/26/79  sieve  analyses  of  coarse  tailing  pile,  threshold  friction  velocity  of 
1.5  m/sec  from  Figure  6-1  of  EPA  document,  roughness  height  of  0.1  m  from 
a  Figure  6-4  of  EPA  document,  and  onsite  wind  data. 
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2.a.   Waste,  Daily  Cover,  Final  Cover,  Liner-Rock/Clay  Hauling,  Road  Watering, 
Utility  Truck:  TSP  control  factor  based  on  watering  and/or  application  of 
chemical  dust  suppressant  (see  Bureau  of  Mines  -  United  States  Department  of 
the  Interior  "Cost  Effectiveness  of  Dust  Controls  Used  On  Unpaved  Haul 
Roads",  December  1983). 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   TSP  control  factor  is 
estimated  from  field  data  collected  during  the  excavation  of  tailings  at  a  former 
asbestos  mine  near  Copperopolis,  California. 

c.  Material  Processing:    TSP  control  factor  is  a  composite  weighted  by  emissions 
from  each  process:  80%  control  for  dump  hopper  (from  vendor  literature  and 
inspection  of  hoppers  equipped  with  hollow  cone  spray  nozzles),  99%  control 
for  belt  transfers,  screens,  and  crushers  (estimated  from  vendor  literature  for 
pulse-jet  dust  collectors),  95%  control  for  pile  stacker  (estimated  from  vendor 
literature  and  inspection  of  stackers  with  drop  height  controllers,  midbelt  deluge 
sprays,  and  head  pulley  solid  cone  nozzles). 

d.  Vacuum  Sweeping:  TSP  control  factor  from  AP-42,  Section  13.2.1-1  (Paved 
Roads),  1/95,  assuming  water  flushing  of  paved  road  surfaces  reduces  surface 
silt  loading  from  7.4  to  0.082  g/m2. 

e.  Road  Grading:  Same  as  TSP  control  factor  used  for  road  watering. 

f.  Bench  Clearing:   TSP  control  factor  based  on  inspection  of  mining  projects  with 
heavy  equipment  operation  and  use  of  water  for  dust  control. 

g.  Backhoe:  TSP  control  factor  based  on  inspection  of  pipeline  construction 
projects  with  backhoe  operation  and  use  of  water  for  dust  control. 

h.      Grader:  same  as  TSP  control  factor  used  for  road  watering. 

3. a.  Waste,  Liner-Rock/Clay,  Daily  Cover,  Final  Cover  Hauling,  Utility  Truck, 
Road  Watering:   PM10  conversion  factor  from  AP-42,  Section  13.2.2,  1/95. 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   PM10  conversion  factor 
from  AP-42,  Table  11.9-2,  1/95. 

c.  Material  Processing:   PM10  conversion  factor  is  an  emission-weighted  average 
"    covering  each  item  of  operation  -  50%  dump  hopper  (AP-42,  Table  11.24-2, 

1/95),  100%  for  belt  transfers,  screens,  crushers  (all  emissions  from  dust 
collectors  assumed  to  be  PM10),  50%  pile  stacker  (AP-42,  Table  11.24-2, 
1/95). 

d.  Truck  Loading:   PM10  conversion  factor  from  AP-42,  Section  13.2.4-3,  1/95. 

e.  Truck  Dumping:   PM10  conversion  factor  from  AP-42,  Section  13.2.4-3,  1/95. 
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f.  Daily  Cover,  Final  Cover,  Liner-Rock  Spreading:   PM10  conversion  factor  from 
AP-42,  Table  11.9-2,  1/95. 

g.  Road  Grading:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

h.      Bench  Clearing:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

I.       Backhoe:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

j.       Vacuum  Sweeper   PM10  conversion  factor  from  AP-42,  Section  13.2.1-1, 
1/95. 

k.      Wind  Erosion:  PM10  conversion  factor  from  "Control  of  Open  Fugitive  Dust 
Sources",  EPA-450/3-88-008,  9/88. 

1.       Grader:    PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 
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Table  A-5-3 


Eagle  Mountain  Landfill  and  Recycling  Center 
Rail  Emissions  For  Reduced  Volume  Alternative  With  Mitigation 

1.  Basic  Assumptions 

Single  Tram  Capacity  (tons  of  Waste)                           3,500 
Desired  Daily  Capacity  (tons  of  Waste)                      14  qoo 
Average  Number  of  Trains  per  Day 

2.  Emission  factors  in  pounds  per  1,01)0 
gallons 

HC       1       CO 

NOx 

PM 

So2 

14.6|             50.0 

144.3 

8.8 

6.7 

3.  Fuel  and  Emission  Results  for  a  Single  Train 

Trip  Segment 

Fuel  Use 
Per  Train 
(gallons) 

Per  train  emissions  in  pounds 

HC 

CO 

NOx 

PM 

S02 

Outbound  trip(loaded) 

LACTC  to  Ferrum 

1,955 

28.5 

97.8 

282.1 

17.2 

13.1 

Ferrum  to  Eagle  Mountain 

1,208 

17.6 

60.4 

174.3 

10.6 

8.1 

Total  outbound  trip 

3,163 

46.2 

158.2 

456.4 

27.8 

21.2 

Return  trip  (empty) 

Eagle  Mountain  to  Ferrum 

249 

3.6 

12.5 

35.9 

2.2 

1.7 

Ferrum  to  LACTC 

1,139 

16.6 

57.0 

164.4 

10.0 

7.6 

Total  inbound  trip 

1,388 

20.3 

69.4 

200.3 

12.2 

9.3 

Round  Trip  Total,  Single  Train 

4,551 

66.4 

227.6 

656.7 

40  J 

30.5 

4 

\.  Results  for  Average  Operating  Day 

Trip  Segment 

Daily 
Fuel  Use 
(gallons) 

Pounds  per  day  from  all  trains 

HC 

CO 

NOx 

PM 

S02 

LACTC  to  Ferrum  (SP,loaded) 

7,820 

114 

391 

1,128 

69 

52 

Ferrum  to  Eagle  Mountain 

4,832 

71 

242 

697 

43 

32 

Total  outbound  trip 

12,652 

185 

633 

1,826 

111 

85 

Return  Trip  (empty) 

Eagle  Mountain  to  Ferrum 

996 

15 

50 

144 

9 

7 

Ferrum  to  LACTC  (SP,  empty) 

4,556 

67 

228 

657 

40 

31 

Total  inbound  trip 

5,552 

81 

278 

801 

49 

37 

Totals  For  Average  Day 

18,204 

266 

910 

2,627 

160 

122 

5.  Annual  Totals 

Annual 
Fuel  Use 
(gallons) 

HC 

Tons  per 

Year 

CO 

Tons  per 

Year 

NOx 
Tons  perYe; 

r 

PM10 
Tons  perYes 

r 

S02 

Tons  per 

Year 

Outbound  Trip  (loaded) 

LACTC  to  Ferrum 

2,854,300 

21 

71 

206 

13 

10 

Ferrum  to  Eagle  Mountain 

1,763,680 

13 

44 

127 

8 

6 

Total  outbound  trip 

4,617,980 

34 

115 

333 

20 

15 

Inbound  Trip  (empty) 

Eagle  Mountain  to  Ferrum 

363,540 

3 

9 

26 

2 

1 

Ferrum  to  LACTC  (SP,  empty) 

1,662,940 

12 

42 

120 

7 

6 

Total  inbound  trip 

2,026,480 

15 

51 

146 

9 

7 

Annual  Totals 

6,644,460 

49 

166 

479 

29 

22 
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Table  A-5-4 

Mitigated  On-site  Locomotive  Emission  Rates 

Locomotive  Emission  Rate  (grams  per  second)  Per  Locomotive 

NOx  CO  PM  VOC  S02 

0.2548        0.1217        0.0125        0.0332        0.0095 

Reduced  Volume  Alternative  With  Mitigation 

Locomotive  Hours 

Max  Hour    Max  Day      Annual 
Phase  I  yard  2  17.78         6,489 

Phase  II  yard  2         22.22         8,111 

NOx  CO  PM10  VOC  S02 

Locomotives  for  one-hour  average  in  grams  per  second 

Phase  I  yard  0.510  0.243  0.025  0.066  0.019 

Phase  II  yard  0.510  0.243  0.025  0.066  0.019 

Total  1-019  0-487  0.050  0.133  0.038 

Locomotives  for  twenty-four-hour  average  in  grams  per  second 

Phase  I  yard 
Phase  II  yard 
Total 

Locomotives  for  annual  average  in  grams  per  second 

Phase  I  yard  0.189  0.090  0.009  0.025  0.007 

Phase  II  yard  0.236  0.113  0.012  0.031  0.009 

Total  0.425  0.203  0.021  0.055  0.016 

Locomotives  for  annual  average  in  units  of  pounds  per  day 

Phase  I  yard  36  17  2  5  1 

Phase  II  yard  45  21  2  6  2 

Total  81  39  4  11  3 

Locomotives  for  annual  average  in  units  of  tons  per  year 

Phase  I  yard  7  3  0  10 

Phase  II  yard  8  4  0  10 

Total  15  7  1  2  1 


0.189 

0.090 

0.009 

0.025 

0.007 

0.236 

0.113 

0.012 

0.031 

0.009 

0.425 

0.203 

0.021 

0.055 

0.016 

faote:  These  emission  rates  apply  to  the  following  alternatives: 


3.  Reduced  Volume 
6.  No  Land  Exchange 
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Section  A-6 
Eagle  Mountain  Landfill  And  Recycling  Center 

Emissions  Calculations 
Rail  Access  Only  Alternative  Without  Mitigation 


% 
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Table  A-6-1 


Eagle  Mountain  Landfill  and  Recycling  Center 

Flare  Station  Emissions 

Rail  Only  Alternative 

\ 

Emission  Factors  (Ibs/MMBtu) 

Information  Source 

NOx 

CO 

PM10 

VOC 

SOx 

SCAQMD  BACT  (1) 

0.060 

N/A 

N/A 

N/A 

N/A 

SCAQMD  Test  Data  (2) 

0.022 

SCAQMD  Rule  431.1  (3) 

0.014 

Vendor  Data  (4) 

0.054 

0.270 

0.024 

N/A 

N/A 

Puente  Hills  (5) 

0.083 

0.068 

N/A 

0.080 

0.011 

BKK  (5) 

0.013 

0.482 

0.028 

0.022 

0.005 

Miiliken  (6) 

0.141 

0.132 

N/A 

0.136 

N/A 

Best  Estimate 

0.054 

0.27 

0.024 

0.022 

0.014 

Maximum  Landfill  Gas  Production  Rate  = 

41400  scfm 
59.616  MMscf/day 

Landfill  Gas  Heat  Content  (HHV)  = 

505  BTU/scf 

Maximum  Heat  Input  = 

1254  MMBTU/hr 

NOx 

CO 

PM10 

VOC 

SOx 

Emission  Factors 

(Ib/MMBTU) 

0.054 

0.270 

0.024 

0.022 

0.014 

4 

Control  Efficiency  (7): 

30% 

90% 

N/A 

50% 

n/aI 

Emissions 

(Ib/hr) 

47.4 

33.9 

30.1 

13.8 

17.6 

(lb/day) 

1138.0 

812.9 

722.5 

331.2 

421.5 

(tons/yr) 

207.7 

148.3 

131.9 

60.4 

76.9 

Emissions  Per  Flare 

(g/sec) 

0.75 

0.53 

0.47 

0.22 

0.28 

Footnotes: 

(1)  From  South  Coast  AQMD  Best  Available  Control  Technology  Guidelines, 

January  1990. 

(2)  From  a  collection  of  test  data  compiled  by  the  South  Coast  AQMD 

for  Prima,  Santiago,  El  Sobrante,  Chiquita, 

and  Puente  Hills  landfills 

showing  NMHC  contents  of  raw  landfill  gas 

VOC  emission 

factor  based 

on  raw  landfill  NMHC  content  of  13,410  ppmv  and  vendor  guaranteed 

NMHC  flare  destruction  efficiency  of  98%. 

(3)  Based  on  raw  landfill  gas  sulfur  content  of  40  ppmv  as  limited  by 

South  Coast  AQMD  Rule  431.1   (as  amended  October  2,  1992). 

(4)  Manufacturer's  guarantee. 

| 

(5)  California  Air  Resources  Board  source  test, 

July  1986. 

(6)  South  Coast  AQMD  source  test,  July  1988. 

(7)  Reflects  use  of  urea  injection  (or  equivalent)  for  NOx  control, 

oxidation 

catalyst  for  CO  and  VOC  control. 
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Footnotes  (Fugitive  Dust  Emissions): 

La.  Waste  Hauling:  TSP  emission  factor  is  computed  from  AP-42,  Section  13.2.2 
(Unpaved  Roads),  1/95,  using  a  surface  silt  of  1.7%,  vehicle  speed  of  30  mph, 
6  wheels,  20  days  precipitation,  and  an  average  vehicle  weight  of  30  tons.  The 
silt  content  is  from  a  9/26/79  sieve  analysis  of  the  coarse  tailing  pile. 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   TSP  emission  factor  is  from 
AP-42,  Table  11.9-2  (Western  Coal  Mines  -  bulldozing  overburden),  1/95,  for 

1  %  silt,  1  %  moisture  content.   The  silt  and  moisture  contents  are  an  estimate 
for  low  silt  /dry  material. 

c.  Road  bulldozing:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  bulldozing  overburden),  1/95,  for  1.7%  silt,  2%  moisture  content.   The 
silt  content  is  from  a  9/26/79  sieve  analysis  of  the  coarse  tailing  pile  and  the 
moisture  content  is  an  estimate  for  dry  material. 

d.  Material  Crushing  Plant:   TSP  emission  factor  is  calculated  as  the  sum  of 
emission  factors  for  the  process  -  0.0003  lbs/ ton  dump  hopper,  0.00294  lbs/ ton 
for  belt  transfer,  0.005  lbs/ton  for  primary,  secondary,  and  tertiary  crushers, 
0.0315  lbs/ton  for  screens,  0.00294  lbs/ton  for  stacker   (AP-42,  Table  11.19.2- 
2,  1/95). 

e.  Material  Screening  Plant:   TSP  emission  factor  is  calculated  as  the  sum  of 
emission  factors  for  the  process  -  0.0003  lbs/ton  dump  hopper,  0.00294  lbs/ton 
for  belt  transfer,  0.0315  lbs/ton  for  screens,  0.00294  lbs/ton  for  stacker  (AP- 
42,  Table  11.19.2-2,  1/95). 

f.  Daily  Cover,  Final  Cover  Truck  Loading/Dumping:   TSP  emission  factor  from 
AP-42,  Section  13.2.4-3,  1/95,  using  8.3  mph  wind  and  1%  moisture  content. 
The  average  wind  speed  is  from  data  collected  by  an  onsite  monitoring  station 
while  the  moisture  content  is  an  estimate  for  dry  material. 

g.  Liner-Rock  Truck  Loading/Dumping:   TSP  emission  factor  from  AP-42,  Section 
13.2.4-3,  1/95,  using  8.3  mph  wind  and  8.5%  moisture  content.   The  average 
wind  speed  is  from  data  collected  onsite  and  the  moisture  content  is  from 
Section  7.6  of  the  Report  of  Waste  Discharge  (ROWD),  1992,  GeoSyntec. 

h.      Daily  Cover  and  Final  Cover  Hauling:  TSP  emission  factor  computed  from 
AP-42,  Section  13.2.2  (Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%, 
vehicle  speed  of  30  mph,  4  wheels,  20  days  precipitation,  and  an  average 
vehicle  weight  of  68.5  tons. 
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I.       Daily  Cover,  Final  Cover  Spreading:   TSP  emission  factor  from  AP-42,  Table 
11.9-2  (Western  Coal  Mines  -  bulldozing  overburden),  1/95  for  1%  silt, 
1  %  moisture  content.   Silt  and  moisture  contents  are  an  estimate  for  low  silt  dry 
material. 

j.       Liner-Rock  Spreading:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western 
Coal  Mines  -  bulldozing  overburden),  1/95  for  12.2%  silt,  8.5%  moisture 
content.   Silt  and  moisture  contents  from  Section  7.6  of  the  Report  of  Waste 
Discharge  (ROWD),  1992,  GeoSyntec. 

k.      Road  Watering:   TSP  emission  factor  computed  from  AP-42,  Section  13.2.2.2 
(Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed  of  7  mph, 
4  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of  68.5  tons. 

1.       Road  Grading:   TSP  emission  factor  computed  from  AP-42,  Table  11.9-2 
(Western  Coal  Mines  -  grading),  1/95,  for  unit  operating  speed  of  2  mph. 

m.     Final  Cover,  Liner-Clay  Hauling:   TSP  emission  factor  computed  from  AP-42, 
Section  13.2.2  (Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed 
of  30  mph,  6  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of 
30  tons. 

n.      Bench  Clearing:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  bulldozing  overburden),  1/95  for  1%  silt,  1%  moisture  content.   The 
silt  and  moisture  contents  are  an  estimate  for  dry  material. 

o.      Backhoe:  TSP  emission  factor  computed  from  AP-42,  Table  11.9-2  (Western 
Coal  Mines  -  grading),  1/95,  for  unit  operating  speed  of  1  mph. 

p.      Utility  Truck:  TSP  emission  factor  computed  from  AP-42,  Section  13.2.2 
(Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed  of  5  mph, 
6  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of  8  tons. 

q.      Grader:  TSP  emission  factor  computed  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  grading),  1/95,  for  unit  operating  speed  of  2  mph. 

r.       Vacuum  Sweeper:  TSP  emission  factor  computed  from  AP-42,  Section  13.2.1 
(Paved  Roads),  1/95,  using  surface  silt  loading  of  7.4  g/m2  ,  and  an  average 
vehicle  weight  of  10  tons. 

s.      Wind  Erosion:  TSP  emission  factor  computed  from  "Control  of  Open  Fugitive 
Dust  Sources",  EPA-450/3-88-008,  9/88,  using  material  size  mode  of  7.0  mm 
from  9/26/79  sieve  analyses  of  coarse  tailing  pile,  threshold  friction  velocity  of 
1.5  m/sec  from  Figure  6-1  of  EPA  document,  roughness  height  of  0.1  m  from 
Figure  6-4  of  EPA  document,  and  onsite  wind  data. 
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2.a.  Waste,  Daily  Cover,  Final  Cover,  Liner-Rock/Clay  Hauling,  Road  Watering, 
Utility  Truck:  TSP  control  factor  based  on  watering  and/or  application  of 
chemical  dust  suppressant  (see  Bureau  of  Mines  -  United  States  Department  of 
the  Interior  "Cost  Effectiveness  of  Dust  Controls  Used  On  Unpaved  Haul 
Roads",  December  1983). 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   TSP  control  factor  is 
estimated  from  field  data  collected  during  the  excavation  of  tailings  at  a  former 
asbestos  mine  near  Copperopolis,  California. 

c.  Material  Processing:   TSP  control  factor  is  a  composite  weighted  by  emissions 
from  each  process:  80%  control  for  dump  hopper  (from  vendor  literature  and 
inspection  of  hoppers  equipped  with  hollow  cone  spray  nozzles),  99%  control 
for  belt  transfers,  screens,  and  crushers  (estimated  from  vendor  literature  for 
pulse-jet  dust  collectors),  95%  control  for  pile  stacker  (estimated  from  vendor 
literature  and  inspection  of  stackers  with  drop  height  controllers,  midbelt  deluge 
sprays,  and  head  pulley  solid  cone  nozzles). 

d.  Vacuum  Sweeping:  TSP  control  factor  from  AP-42,  Section  13.2.1-1  (Paved 
Roads),  1/95,  assuming  water  flushing  of  paved  road  surfaces  reduces  surface 
silt  loading  from  7.4  to  0.082  g/m2. 

e.  Road  Grading:  Same  as  TSP  control  factor  used  for  road  watering. 

f.  Bench  Clearing:   TSP  control  factor  based  on  inspection  of  mining  projects  with 
heavy  equipment  operation  and  use  of  water  for  dust  control. 

g.  Backhoe:  TSP  control  factor  based  on  inspection  of  pipeline  construction 
projects  with  backhoe  operation  and  use  of  water  for  dust  control. 

h.      Grader:  same  as  TSP  control  factor  used  for  road  watering. 

3. a.  Waste,  Liner-Rock/Clay,  Daily  Cover,  Final  Cover  Hauling,  Utility  Truck, 
Road  Watering:   PM10  conversion  factor  from  AP-42,  Section  13.2.2,  1/95. 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   PM10  conversion  factor 
from  AP-42,  Table  11.9-2,  1/95. 

c.  Material  Processing:   PM10  conversion  factor  is  an  emission-weighted  average 
"    covering  each  item  of  operation  -  50%  dump  hopper  (AP-42,  Table  11.24-2, 

1/95),  100%  for  belt  transfers,  screens,  crushers  (all  emissions  from  dust 
collectors  assumed  to  be  PM10),  50%  pile  stacker  (AP-42,  Table  11.24-2, 
1/95). 

d.  Truck  Loading:   PM10  conversion  factor  from  AP-42,  Section  13.2.4-3,  1/95. 

e.  Truck  Dumping:   PM10  conversion  factor  from  AP-42,  Section  13.2.4-3,  1/95. 
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f.  Daily  Cover,  Final  Cover,  Liner-Rock  Spreading:   PM10  conversion  factor  from 
AP-42,  Table  11.9-2,  1/95. 

g.  Road  Grading:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

h.      Bench  Clearing:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

I.      Backhoe:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

j.       Vacuum  Sweeper:   PM10  conversion  factor  from  AP-42,  Section  13.2.1-1, 
1/95. 

k.      Wind  Erosion:  PM10  conversion  factor  from  "Control  of  Open  Fugitive  Dust 
Sources",  EPA-450/3-88-008,  9/88. 

1.       Grader:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 
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Section  A-7 

Emissions  Calculations 

Rail  Access  Only  Alternative  With  Mitigation 
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Footnotes  (Fugitive  Dust  Emissions): 

La.  Waste  Hauling:  TSP  emission  factor  is  computed  from  AP-42,  Section  13.2.2 
(Unpaved  Roads),  1/95,  using  a  surface  silt  of  1.7%,  vehicle  speed  of  30  mph, 
6  wheels,  20  days  precipitation,  and  an  average  vehicle  weight  of  30  tons.  The 
silt  content  is  from  a  9/26/79  sieve  analysis  of  the  coarse  tailing  pile. 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   TSP  emission  factor  is  from 
AP-42,  Table  11.9-2  (Western  Coal  Mines  -  bulldozing  overburden),  1/95,  for 

1  %  silt,  1  %  moisture  content.   The  silt  and  moisture  contents  are  an  estimate 
for  low  silt  /dry  material. 

c.  Road  bulldozing:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  bulldozing  overburden),  1/95,  for  1.7%  silt,  2%  moisture  content.   The 
silt  content  is  from  a  9/26/79  sieve  analysis  of  the  coarse  tailing  pile  and  the 
moisture  content  is  an  estimate  for  dry  material. 

d.  Material  Crushing  Plant:   TSP  emission  factor  is  calculated  as  the  sum  of 
emission  factors  for  the  process  -  0.0003  lbs/ ton  dump  hopper,  0.00294  lbs/ ton 
for  belt  transfer,  0.005  lbs/ton  for  primary,  secondary,  and  tertiary  crushers, 
0.0315  lbs/ton  for  screens,  0.00294  lbs/ton  for  stacker   (AP-42,  Table  11.19.2- 
2,  1/95). 

e.  Material  Screening  Plant:   TSP  emission  factor  is  calculated  as  the  sum  of 
emission  factors  for  the  process  -  0.0003  lbs/ton  dump  hopper,  0.00294  lbs/ton 
for  belt  transfer,  0.0315  lbs/ton  for  screens,  0.00294  lbs/ton  for  stacker  (AP- 
42,  Table  11.19.2-2,  1/95). 

f.  Daily  Cover,  Final  Cover  Truck  Loading/Dumping:   TSP  emission  factor  from 
AP-42,  Section  13.2.4-3,  1/95,  using  8.3  mph  wind  and  1%  moisture  content. 
The  average  wind  speed  is  from  data  collected  by  an  onsite  monitoring  station 
while  the  moisture  content  is  an  estimate  for  dry  material. 

g.  Liner-Rock  Truck  Loading/Dumping:   TSP  emission  factor  from  AP-42,  Section 
13.2.4-3,  1/95,  using  8.3  mph  wind  and  8.5%  moisture  content.   The  average 
wind  speed  is  from  data  collected  onsite  and  the  moisture  content  is  from 
Section  7.6  of  the  Report  of  Waste  Discharge  (ROWD),  1992,  GeoSyntec. 

h.      Daily  Cover  and  Final  Cover  Hauling:  TSP  emission  factor  computed  from 
AP-42,  Section  13.2.2  (Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%, 
vehicle  speed  of  30  mph,  4  wheels,  20  days  precipitation,  and  an  average 
vehicle  weight  of  68.5  tons. 
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I.       Daily  Cover,  Final  Cover  Spreading:   TSP  emission  factor  from  AP-42,  Table 
11.9-2  (Western  Coal  Mines  -  bulldozing  overburden),  1/95  for  1%  silt, 
1  %  moisture  content.   Silt  and  moisture  contents  are  an  estimate  for  low  silt  dry 
material. 

j.       Liner-Rock  Spreading:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western 
Coal  Mines  -  bulldozing  overburden),  1/95  for  12.2%  silt,  8.5%  moisture 
content.   Silt  and  moisture  contents  from  Section  7.6  of  the  Report  of  Waste 
Discharge  (ROWD),  1992,  GeoSyntec. 

k.      Road  Watering:   TSP  emission  factor  computed  from  AP-42,  Section  13.2.2.2 
(Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed  of  7  mph, 
4  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of  68.5  tons. 

1.      Road  Grading:   TSP  emission  factor  computed  from  AP-42,  Table  11.9-2 
(Western  Coal  Mines  -  grading),  1/95,  for  unit  operating  speed  of  2  mph. 

m.     Final  Cover,  Liner-Clay  Hauling:   TSP  emission  factor  computed  from  AP-42, 
Section  13.2.2  (Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed 
of  30  mph,  6  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of 
30  tons. 

n.      Bench  Clearing:   TSP  emission  factor  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  bulldozing  overburden),  1/95  for  1%  silt,  1%  moisture  content.    The 
silt  and  moisture  contents  are  an  estimate  for  dry  material. 

o.      Backhoe:  TSP  emission  factor  computed  from  AP-42,  Table  11.9-2  (Western 
Coal  Mines  -  grading),  1/95,  for  unit  operating  speed  of  1  mph. 

p.      Utility  Truck:  TSP  emission  factor  computed  from  AP-42,  Section  13.2.2 
(Unpaved  Roads),  1/95,  using  surface  silt  of  1.7%,  vehicle  speed  of  5  mph, 
6  wheels,  20  days  of  precipitation,  and  an  average  vehicle  weight  of  8  tons. 

q.      Grader:  TSP  emission  factor  computed  from  AP-42,  Table  11.9-2  (Western  Coal 
Mines  -  grading),  1/95,  for  unit  operating  speed  of  2  mph. 

r.      Vacuum  Sweeper:  TSP  emission  factor  computed  from  AP-42,  Section  13.2.1 
(Paved  Roads),  1/95,  using  surface  silt  loading  of  7.4  g/m2  ,  and  an  average 
vehicle  weight  of  10  tons. 

s.      Wind  Erosion:  TSP  emission  factor  computed  from  "Control  of  Open  Fugitive 
Dust  Sources",  EPA-450/3-88-008,  9/88,  using  material  size  mode  of  7.0  mm 
from  9/26/79  sieve  analyses  of  coarse  tailing  pile,  threshold  friction  velocity  of 
1.5  m/sec  from  Figure  6-1  of  EPA  document,  roughness  height  of  0.1  m  from 
Figure  6-4  of  EPA  document,  and  onsite  wind  data. 
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2.a.  Waste,  Daily  Cover,  Final  Cover,  Liner-Rock/Clay  Hauling,  Road  Watering, 
Utility  Truck:  TSP  control  factor  based  on  watering  and/or  application  of 
chemical  dust  suppressant  (see  Bureau  of  Mines  -  United  States  Department  of 
the  Interior  "Cost  Effectiveness  of  Dust  Controls  Used  On  Unpaved  Haul 
Roads",  December  1983). 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   TSP  control  factor  is 
estimated  from  field  data  collected  during  the  excavation  of  tailings  at  a  former 
asbestos  mine  near  Copperopolis,  California. 

c.  Material  Processing:    TSP  control  factor  is  a  composite  weighted  by  emissions 
from  each  process:  80%  control  for  dump  hopper  (from  vendor  literature  and 
inspection  of  hoppers  equipped  with  hollow  cone  spray  nozzles),  99%  control 
for  belt  transfers,  screens,  and  crushers  (estimated  from  vendor  literature  for 
pulse-jet  dust  collectors),  95%  control  for  pile  stacker  (estimated  from  vendor 
literature  and  inspection  of  stackers  with  drop  height  controllers,  midbelt  deluge 
sprays,  and  head  pulley  solid  cone  nozzles). 

d.  Vacuum  Sweeping:  TSP  control  factor  from  AP-42,  Section  13.2.1-1  (Paved 
Roads),  1/95,  assuming  water  flushing  of  paved  road  surfaces  reduces  surface 
silt  loading  from  7.4  to  0.082  g/m2. 

e.  Road  Grading:  Same  as  TSP  control  factor  used  for  road  watering. 

f.  Bench  Clearing:    TSP  control  factor  based  on  inspection  of  mining  projects  with 
heavy  equipment  operation  and  use  of  water  for  dust  control. 

g.  Backhoe:  TSP  control  factor  based  on  inspection  of  pipeline  construction 
projects  with  backhoe  operation  and  use  of  water  for  dust  control. 

h.      Grader:  same  as  TSP  control  factor  used  for  road  watering. 

3. a.  Waste,  Liner-Rock/ Clay,  Daily  Cover,  Final  Cover  Hauling,  Utility  Truck, 
Road  Watering:   PM10  conversion  factor  from  AP-42,  Section  13.2.2,  1/95. 

b.  Daily  Cover,  Final  Cover,  Liner-Rock  Excavation:   PM10  conversion  factor 
from  AP-42,  Table  11.9-2,  1/95. 

c.  Material  Processing:   PM10  conversion  factor  is  an  emission-weighted  average 
covering  each  item  of  operation  -  50%  dump  hopper  (AP-42,  Table  11.24-2, 
1/95),  100%  for  belt  transfers,  screens,  crushers  (all  emissions  from  dust 
collectors  assumed  to  be  PM10),  50%  pile  stacker  (AP-42,  Table  11.24-2, 
1/95). 

d.  Truck  Loading:   PM10  conversion  factor  from  AP-42,  Section  13.2.4-3,  1/95. 

e.  Truck  Dumping:   PM10  conversion  factor  from  AP-42,  Section  13.2.4-3,  1/95. 


A-7-6 
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f.  Daily  Cover,  Final  Cover,  Liner-Rock  Spreading:   PM10  conversion  factor  from 
AP-42,  Table  11.9-2,  1/95. 

g.  Road  Grading:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

h.      Bench  Clearing:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

I.       Backhoe:   PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 

j.       Vacuum  Sweeper:   PM10  conversion  factor  from  AP-42,  Section  13.2.1-1, 
1/95. 

k.      Wind  Erosion:  PM10  conversion  factor  from  "Control  of  Open  Fugitive  Dust 
Sources",  EPA-450/3-88-008,  9/88. 

1.       Grader:    PM10  conversion  factor  from  AP-42,  Table  11.9-2,  1/95. 
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Section  A-8 

Eagle  Mountain  Landfill  And  Recycling  Center 

Emissions  Calculations 

Alternate  Road  Alignment  Alternative  Without  Mitigation 
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Table  A-8-1 


Eagle  Mountain  Landfill  and  Recycling  Center 

On-Highway  Truck  Emissions 

Alternate  Road  Alignment  Alternative  Without  Mitigation 

Haul  2»0G0  tons/day  of  Waste  (100  trucks/day) 

Average  Distance  with.  240  mile  round  trip 

Emission  Factors  from  EMFAC7F  for  Class  8B  Trucks 

Species 

Emission 
Factor  (g/mi) 

Emissions 

lb/day 

tons/yr 

Total  Organic  Gases  (TOG) 

1.58 

105 

19 

Reactive  Organic  Gases  (ROG) 

1.90 

101 

18 

CO 

9.10 

481 

88 

NOx 

18.95 

1,003 

183 

PM10  (Exhaust) 

1.91 

101 

18 

PM,0  (Tire  Wear) 

0.66 

35 

6 

Total  PMjo 

2.57 

136 

25 

so2 

0.52 

28 

5 

# 
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Section  A-9 

Eagle  Mountain  Landfill  and  Recycling  Center 

Emissions  Calculations 

No  Townsite  Alternative 
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Section  A-10 

Eagle  Mountain  Landfill  And  Recycling  Center 

Emissions  Calculations 

No  Project  Alternative 


A-10-1 


< 

JO 


CO 

ro  CO  LO  00  -<r 

--  in  r<-  in  v 

on  veers 

CD  CN  in  o 

--  CN  CN 

C»--OOOOftCNO 

LO 

\ 

o          — * 

d  oj  -r  ft'  -^ 

d  -^  ~  -^  -^ 

^  d  d  vr  d  -^ 

cm"  d  d  -^ 

odd 

ddddddddd 

s 

•§  *  ■_? 

in 

in  (o   2 

c 
o 

__, 

in  s  co  s  m 

co  co  cp  to  in 

co  in  co  cm  co  co 

m  --  ft  r- 

V  ft  o 

--in--------oco-- 

co 

1  Emlss 
mission 
Rate 
bs/day) 

■v 

*-^  co'  v  to  r«^ 

O  co  ft  oo  r^- 

iri  -^  cn  d  cn i  » 

^r  ^  cm  iri 

d  d  -^ 

iridddddiri-^d 

in 

CO 
CN 

intNio 

CN 

O    UJ             ==■ 

1       i 

3 

co  r«»  in  i»-  co 

--  v  v  -r  •»- 

co  h«-  in  ^  co 

*-  "V  V  "T  -- 

in  co  r»  U5  r*.  co 

!?8S2 

fc$S 

Slnininininininu. 

O    CO     o 

e> 

d  o  o  o  b 

d  d  d  d  d 

d  d  d  d  d  d 

d  d  d  d 

d  d  d 

ddddddddd 

i  is 

Q.    Cu. 

O 

c 
_2 

To 

en 

vmoioq 

Nionmo 

CO  "T  CO  ^  CO  V 

CN  co  v  to 

to  ft  CO 

cooco<«---*-©mco 

-- 

J? 

S      -_= 

▼^  to  tri  ci  s 

WN^SN 

-^  -^  v  d  •v  d 

cn  iri  iri  to 
to           -4 

d  -^  -^ 

d-^dddddcNd 

d 

I 

3 

5 
-_ 

mlssl< 
Rate 
bs/da 

co 

CO 

«-  --  w  --  m 

•»-  «n  «-  m 

*-  *-      in       r— 

CO 

eo  111        ==- 

c 

._: 

5 

o 
to 

# 

(J^    ^^    c^^    ^*-    j^* 

#  #  #  #  _e 

###### 

##  ## 

#  #  # 

######### 

ii 

"o 

0) 

Emis 
ontro 
actor 

in 

c» 

p  o  m  o  o 
ft       ft 

s°s°° 

in  p  o  uo  o  o 
ft  ft       ft 

in  in  q  o 
ft  ft  to 

Q   LO    o 
CO  ft  CO 

ooooooooo 

—i 
< 

O 

I- 

cu 

o 

c 

O-O"- 

Of 

0 

U 

to 

oo 

O  —  co  —  o 
r»-  o  <p  o  i-; 

o  —  r>-  —  o 
Npcqp^ 

I^OOflO  J 
00  r-   O  CO   ©  O 

--  f-  CO  CD 

CO  i-  CN  CO 

5  co  co 

O  CN  CN 

Ul 

iiiiiiiii 

_L 

o 

_c 

imlssi 
Facto 

Ibs/un 

to 

iri  d  in  d  iri 

in  d  to  d  iri 

n'uidihos 

~  -^  d  rr 

d  d  d 

"5    09  ""» 

O     O     o» 

ddddddddd 

0- 
0) 

JZ 

«  m   > 
K  -£  T5 

UJ           ■ — • 

,o 

"5  E  <= 

»__! 

0) 

S  "S  < 

E 

=    3 

3 

12a  o 

to 

CO 

ntain  La 
Fugitive 
No  Pro} 

nnual 

eratlon 

_ys/yr) 

in 

8 

m  in  in  in  in 

CO   ID    CD   CO    CD 
CO   CO    CO  CO    CO 

m  m  in  in  in 

CO   CD   CO   CO   CO 
CO   CO  CO   CO  CO 

in  in  in  in  in  in 

CD  CD   CD  eg  CO  CO 
CO  CO   CO  CO   CO   CO 

in  in  in  in 

in  in  in 

CD    CD    CO 
CO  CO   CO 

ininmintninininm 

COCOCDCOCOCOCDCDCp 

cococococococococo 

CO 

to 

03 

3 

o- 

_; 

3 

<  £--6 

£ 

O 

__ 

_2      o  "-* 
"id 

J_ 

o 

a 

_- 

o 

(0 
UJ 

ft            « 
2          3 

£ 
> 

_=    O    C    O  _= 

i_    C  "r.    C    >_ 

_=    o    c    O  _= 

c   >-   c   c   C   -. 
|  J=    O    =  ,0  J= 

E  E  I  J= 
>  >  > 

J=  E  E 

ececceecc 
trtrd' trd-  cr  cr  tr  ct 

lOCAIOtOIAIOCOIOlO 

o 

c 

O 

o 

Ope 
Daily 
Process 
Rate 

to 

CN 

o  CD  lO  CO  o 

CN  ft  ft  ft  «- 

co  ■«-  co 

O  ft  O  ft  o 

—   O    CO   CD    CO    O 

co  cn  S  o  co  «- 

88SS 

CN  in  CN 

»  8  S  £  £  IC  8  8  S 

VON  CO  CO  O  C5_ID  N 

■a 
c 

CO 
I0~ 

CO 

ft      ft 

^-          ^ 

o"  r-*  — "  O"  O"  O"  O"  K  jf 

o 

ftCOCN^^--t«---CN 
CO                                  00  CN 

<to 

c 
o 
to 
to 

'tcT'Jo'J? 

E 

0) 

•  •  8 

-^                  w    _.    O 

0>~ 

CD              <  <  CC 

O) 

1         *  s  „ 

2 

2" 

_  X 

1           §§2 

__T 

_               o    o  «t  ^—— ^ 

^ 

is    »§ 

a 
c 

Is     o? 

Hauling  (Clay) 
Excavation  (Rock) 
Truck  Loading  (R< 
Hauling  (Rock) 
Dumping  (Rock) 
Spreading  (Rock) 

CO 

c 
E 

3 

npaved  Hau 
ally  Cover) 
Inal  Cover) 
ally  Cover  B 
Inal  Cover  B 
Iner  Borrow , 
hase  1  Yard 
hase  2  Yard 
Iner-Rock) 

o 
a 
a) 

JC 

c 
o 

TO  -•    »-=   =5 

«  -»  »-=  =5 

__ 

_3Qll.Ou-_jC_.0__j 

0) 

to 

u 

>  _«:  _=    CL  CD 

S  y  3  e  » 

5  5»  co  3  o 

>  _«:  i_  a.  co 
S  _}  3  E  2 
x  c  to  3  a. 

3 
O 

=  >  Pe- 

CO 

> 
to 

'so'toto'toTo'to'to  to   to 

333333333 

to 

__ 

0) 

_c 

UJ  K  X  Q  CO 

uj  t-  X  O  co 

tO     (0     CO     BO     H)     (0 

1        £ 

OOOOOOOOO 

c 

"5 

(0 

X 

CD 

cu   cu   cu  cu   cu 

CU    CU    CO    CO    cu 

0)    81    0)    O    9    01 

__: 

u 

iiiiiiiii 

.  .    (0 

_> 

>  >  >  >  > 

o   o   o  o   o 

o  o  o  o  o 

>  >  >  >  > 

o   o   o   o   o 
O  O  O  O  O 

CO    (0     (0    (D     CQ     CD 

RoadWa 
Paved  Re 
Road  Gra 
Road  Bla 

J"  -      « 

_5_5_5_5_5_5_5-Q__ 

a>  to 

1  E 

< 

n 

5 

_£»_>«_>».__'> 

CO    (0    CO    CO    ft 

OD  Q  O  Q 

10    CO    CO    to    (0 

c  c  c  c  c 

U-U.U_U.UL. 

W.     k*      b_     k_     ^     -_ 

CU    CO     CO    CO     CO     CO 

c  c  c  c  c  c 
1  _J 1 1 1 I 

Backl 
Utility 
Gradi 

"D'O'O'D'a'O'D'O'O 

cececeeec 

8p 

# 


A- 10-2 


(N 


% 


*> 

S2 

—  CO  CN 

co  cn  «- 

8SS3 

3R^^ 

882? 

^  ••  CN  ^ 

IO  »-  •-  «- 

823 

CO 

to 

cn 

^r 

p»  cn 

o  —  o 

—  o  o  o 

dado 

o  o  o  o 

drbd 

boo 

s 

98 

N  CO  N" 

co  *  co 

gsss 

9S3S 

ssss 

CO  CO  CO  to 

3  3  co 

cs 

H 

CN 

V  e> 

rlliO 

V  »-  O  -t- 

o  —  o  o 

o  o  o  o 

'Vdo 

boo 

|Nft 

c> 

§2 

a 

All) 

©  o  f> 

eooT 
in  eft  in  o> 

■**  f^  IA  ^ 

to  tp  co  m 

8325 

PI  CO  CO 

IO 

3 

mi 

Oft  N 

■r-  •*  a 

n  b  o  o 

o  o  o  o 

b  o  b  o 

»-<o  b  o 

bob 

P 

Ul 

"» 

Oft 

2  e» 

888 

983? 

SoOn 

333» 

8283 

988 

•"! 

i 

n 

3  co 

sain 

lOTflT 

in  n  m  in 

IN  v-  n  <N 

a>  r-  (O  CN 

M  »•" 

CO 
CN 

"8 

Oft 

88 

3  eft  co 

K^SS 

CD  ^  Cft  1*) 

CO  P>  Oft  CO 

eft  o  S  co 

CD  -^  CN 
CN  CO  N 

Oft 

3 

N 

5 

i 

38 

«OIO 

NT  ~  U>  O 

vnioa 

in  to  in  co 

CO   Oft   CO 

z 

CN 

s 

83 

o  m  3 

N  N   CO 

▼  n  coin 

q  <o  3-  in 

Q  CO  n*  m 
JB  •▼  co  r» 

OKJIO 

NOON 

CO  N  CO 

no* 

Oft 
CO 

PI 

s 

__    T_ 

•^  <o  o 

U3 i  »-  Oi  *• 

o  —  o  o 

boob 

—  to  o  o 

b  »^o 

CO 

§ 

w 

co  a» 
A  in 

S  t~.  s 

O  h-  tO  0» 

■r-   T>    if>   <B 

2883 

2883 

i-Naa 
in  r»  Si  P4 

»  O  IN 

NNIfl 

CO 

CO 

8 

<s 

eti  <n 
n  in 

"3" 

IN  »• 

Mio»n 

pi  f  V  to 

NjbVri 

pi  V  co 

* 

eft 

1 

s 

82 

ooa 

8«32 

833!S 

S33« 

i-JJt 

8  S  n- 

Oft 

"2 
-i 

i 

s 

S3 

;^r, 

N«onio 

oi  V  ci  cm 

<N  ^  Ct  <N 

t»  Oft   CN   CN 

WnV 

• 

<2 

UJ 

s 

SS 

38S 

r-  r*  9  r* 

Ul  NO  ^ 

r-U)»N 

888? 

O  *  IN 

co  *  a» 

in 

o 

3 

3 

5  « 

°8 

§ 

M 

932 

5S2S 

co  a>  CD  CN 

CO  CO  CO  CN 

in  co  <o  in 

CO  CO  CO 

* 

i 

CD 

a  S 

8 

3  co 

▼  n  m 

nan 

co  o  <*)  a& 

N<N(ON 

CO  O  co  CO 

IA  CN  «Q  U> 

CO  o  CO  CO 

m  ^  <o  in 

N>  CO  CO  CO 

io  co  <o  m 

CO  O  O 

DOT 

O 

< 
U 

c  o 

5 

z 

aft  co 

N  PC  PC 

r^Nt 

«)^«^ 

i/j6<Nn" 

NOdT 
CO  a>  CO   CO 

n  —  b 

■5 

• 

m 

3 

£ 

c 
o 

? 

3 

■o 

<Ss 

s 

to  u-> 
iA  in 

a  cn  to 

CO 

9  0<ON 

<N  <B  CO  CO 

CN  CN  CO  CO 

-ION 

N" 

cycling 
ust  EmI 

ive 

o 

o  o 

o  o  o 

o  o  o  o 

O  O  O  O 

o  o  o  o 

o  o  o  o 

o  o  o 

Hi 

CM 

N 

i*;  n 

p^  r«i  ^ 

r<ft>>  ^  r*-:  r*. 

NNNN 

SNNN 

n  n  rw  K 

N  N  N 

-J 
< 

■   c< 

*5 

2 

S 

III 

c* 

„. 

N  •- 

—  «-  n 

*-  o  r«-  2- 

«-^-f>»  *- 

«_   «.  f.   *- 

—  —  N.  •- 

CO  •-  o 

2 
a. 

Q 

m 

co  co 

co  n  n 

O  1^  w  <o 

CO  CO  CO  CO 

CO  CO  <o  CO 

IO  IO  0  CO 

NMN 

m  3  o 

is 

co 

3  co 

«  n  8 

?>  K  S  <o 

CO  CO  Jo  CO 

co  co  n  co 

CO  CO  5)  to 

in  co  vS 

IA 

M 

s 

CN 

N  IN 

O  M  p. 

S  <•>  o 

CJ  «  ^-  <N 

QNNIN 
go  <n  O  <*"> 

Q  CN  f*-  CN 
0>   CO  O   CO 

OPIN.CN 

anon 

N  CN  m 

1 

5  2 

co 

O  co 

CO  ▼-  o  <o 

O  CO  Y- 

fl 

s  ffl 

*2 

co 

pi  co 

1*^  <•>  IN 

a  ai  ri  <*> 

CO  <N  CO  CN 

f*i  CO  CN  CO 

N  IO  IN  CO 

in  co  g» 

CO  CN  CN 

5 

z 

* 

in 

o* 

uj  O 

■ 

3 

CM 

CO  CN 

«  pi  » 

CO  CN  CO  CN 

<0  P4  CO  PJ 

E 

UJ 

n 
in 

S  m 

rt  ^   CO 
CO  tf)   CO 

^  O  «*>  f** 

w>  n  a>  in 

CO  (O  CO  CO 

CO  tO  CO  CO 

co  m  <o  co 

«NO 

Son 

at 

o 
u 

3 

n  ^ 

^  Oft  ^ 

co  5  co 

OCONQ 

K  oi  r^  ^« 

CO  O  CO  CN 

*•  55  **■  *" 
oo  o  a>  cn 

N.  Gft  N   — 
CO  9  CO  CN 

83? 

1 

^ 

"~  *~ 

*"  *"  "" 

**  **  ^*»* 

^  v  »-  T- 

*"  *™  *"  ^™ 

***"  ** t" 

«f>- 

I 

n 

tO  ID 

N  co 

ONO 

sses 

ONOU) 

h*  o>  in.  co 

SNon 

N.   Cft   N-    CO 

a  n  n 

CD  O  Oft 

Oft 

N-    Oft   f- 

c&  a&  f*-  od 

»*.  a>  r«*  co 

. 

5 

z 

1 

rf 

3 

<o 

S3 

co  co 

Hi 

»   Oft    T   C6 

rt  <^  5  n 

ci  O  CO  CO 

S  ^  CD  fN 
A   CO  CO   CO 

!§£« 

5j)2S 

N   Oft  O 

in  co  co 

I 

< 

tf 

tO 

$ 

io  in 

33 

SsS 

in  u>  uj  to 

3388 

u)  into  in 

3333 

u>  in  in  in 

8383 

in  m  v>  in 

CO  CO  CO  IO 

in  in  in 

883 

§1 

3 

N 

•>  ■» 

IN  K>  Ck 

■»••»»- 

r-  to  Oft  m 

»»  o  oft  in 

in  in  o  « 

in  in  co 

if 

»■  *■ 

*"  at 

^        ^ 

O 

o 

""  Oft       O 

CN 

o'a 

*" 

"" 

*" 

1° 
I* 

|l 

o 

o  o 

o  o  o 

o  o  o  o 

o  o  o  o 

o  o  o  o 

O  O  o  o 

o  o  o 

?  s 

O  n 

T* 

^  ^ 

**  ym  *" 

^  ^  ^  ^ 

^ 

*"  ^  *-  *" 

Uu! 

X 

o"  • 

II 
11 

2  • 

. 

co 

CN  CN 

IN  O  ^ 

^.  «0  •-  IN 

»-««-»- 

«•«-*•«• 

INCft  *-i- 

CN  CO  y- 

5 

3 

m 

2 

i 

o 

2 

a.  o 
■  1 

J' 

■J 

3 

3 

2 

< 
X 

z" 

2 

U 

it 
|I 

*  a 
JJ  £ 
J)   w 

l5 

| 

ui  ft  S 

u- a  § 

_i  »-o 

Z   S   e 

^  oce 

< 
> 
< 

IS 

85 

=!  a 
<z 

• 

3   o 

T  St 
If! 

=  3a 
e  x  u 

11           - 
Si.-li 

"a  •  lH 

<n  <  «  o  i  s 

s 

> 
< 
u 

Si 

i< 

OS 

ua. 
_j<0 

IS 

1 
i  1 

Ji  II  J 

J3   3  3   c 
3  «  S   q 

EIUO 

i 

u 

P5nli 

O  <  "o  31"  13 

I^sill 

H1 1. 

2  t  -i  ■*  ™  a 

22U.XOO 

(0 

8 
1    1 

j|l-  ft 

pic 

Is 
si 

i! 

I'll 

C     «    Ml 

a   in_^ 


Table  A- 10-3 


Eagle  Mountain  Landfill  and  Recycling  Center 

On-Highway  Truck  Emissions 

No  Project  Alternative 

Emission  Factors  from  EMFAC7F  for  Glass  SB  Trucks 

Species 

Emission 
Factor  (g/mi) 

Emissions 

lb/day 

tons/yr 

Total  Organic  Gases  (TOG) 

1.98 

48.02 

8.76 

Reactive  Organic  Gases  (ROG) 

1.90 

45.97 

8.39 

CO 

9.10 

220.68 

40.27 

NOx 

18.95 

459.56 

83.87 

PM10  (Exhaust) 

1.91 

46.32 

8.45 

PM10  (Tire  Wear) 

0.66 

16.01 

2.92 

Total  PM10 

2.57 

62.33 

11.37 

S02 

0.52 

12.61 

2.30 

* 
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Table  A- 10-4 


Eagle  Mountain  Landfill  and  Recycling  Center 

Flare  Station  Emissions 

No  Project  Alternative 


Information  Source 


NOx 


Emission  Factors  (Ibs/MMBtu) 
CO  PM10  VOC 


SOx 


SCAQMD  BACT  (1) 
SCAQMD  Test  Data  (2) 
SCAQMD  Rule  431.1  (3) 
Vendor  Data  (4) 
Puente  Hills  (5) 
BKK  (5) 
Milliken  (6) 

Average  (7)  = 


0.060 

N/A 

N/A 

N/A 
0.022 

N/A 
0.014 

0.054 

0.270 

0.024 

N/A 

N/A 

0.083 

0.068 

N/A 

0.080 

0.011 

0.013 

0.482 

0.028 

0.022 

0.005 

0.141 

0.132 

N/A 

0.136 

N/A 

0.070 


0.238 


0.026 


0.065 


0.014 


Maximum  Landfill  Gas  Production  Rate  = 

Landfill  Gas  Heat  Content  (HHV)  = 
Maximum  Heat  Input  = 


46000  scfm 
66.24  MMscf/day 
505  BTU/scf 
1394  MMBTU/hr 


Emission  Factors 
(Ib/MMBTU) 

Control  Efficiency 

Emissions 
(Ib/hr) 
(lb/day) 
(tons/yr) 


NOx  CO  PM10  VOC  SOx 

0.070         0.238         0.026  0.065  0.014 

0%  0%  0%  0%  0% 


97.8 

331.7 

36.2 

90.6 

19.5 

2348.3 

7961.4 

869.7 

2174.3 

468.3 

428.6 

1453.0 

158.7 

396.8 

85.5 

Emissions  Per  Flare 
(g/sec) 


1.54 


5.22 


0.57 


1.43 


0.31 


Footnotes: 

(1)  From  South  Coast  AQMD  Best  Available  Control  Technology  Guidelines, 
January  1990. 

(2)  From  a  collection  of  test  data  compiled  by  the  South  Coast  AQMD 
for  Prima,  Santiago,  El  Sobrante,  Chiquita,  and  Puente  Hills  landfills 
showing  NMHC  contents  of  raw  landfill  gas.  VOC  emission  factor  based 
on  raw  landfill  NMHC  content  of  13,410  ppmv  and  vendor  guaranteed 
NMHC  flare  destruction  efficiency  of  98%. 

(3)  Based  on  raw  landfill  gas  sulfur  content  of  40  ppmv  as  limited  by 
South  Coast  AQMD  Rule  431.1   (as  amended  October  2,  1992). 

(4)  Manufacturer's  guarantee. 

(5)  California  Air  Resources  Board  source  test,  July  1986. 

(6)  South  Coast  AQMD  source  test,  July  1988. 

(7)  With  exception  of  SOx  emission  factor  which  equals  Rule  431.1  limit. 
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Section  A- 11 

Eagle  Mountain  Landfill  And  Recycling  Center 

Townsite  Emissions  Calculations 


A-ll-l 


Table  A-l  1-1 


• 


Eagle  Mountain  Landfill  and  Recycling  Center  Townsite 
Proposed  Planning  Areas  and  New  Activities  for  Emission  Estimation 

Area 
Index 

Acres 

Current  Use 

Proposed  Use 

Assumed  New 
Activity 

1 

13 

Eagle  Mountain 
Correctional  Facility 

No  Change 

None 

2 

13 

Kaiser  Administrative 
Office 

Commercial  and 
Manufacturing 

10  acres  available  for 

217,800  ft2  of 

commercial  space 

3 

28 

None 

Outdoor  Storage 

No  significant  emissions 

4 

9 

Planned  expansion  of 
Correctional  Facility 

Expansion  of 
Correctional  Facility 

None  not  currently 
permitted 

5 

8 

Community  Building 

Retain  Building;  add 

commercial  and 

manufacturing 

4  acres  available  for 

87,120  ft2  of  commercial 

space 

6 

5 

Two  residences  and  13 

residential 

pads/foundations 

15  single-family 

dwellings  or  37 

multiple  dwelling  units 

37  multiple  dwelling 
units 

7 

4 

Church  and  recreational 
building 

Same 

None 

8 

11 

None 

Landscaped  parkways 
and  4.7  acres  of 
commercial  use 

4.7  acres  available  for 

102,366  ft2  of 

commercial  space 

9 

29 

29  existing  houses  and 

3 1  pads  or  partial 

houses 

60  single-family 
dwellings 

60  new  single-family 
dwellings 

10 

91 

316  existing  houses 
(112  occupied)  and  19 
pads  or  partial  houses 

335  single-family 
dwellings 

223  new  single-family 
dwellings 

11 

24 

Waste-water  treatment 
plant 

Same 

None 

12 

168 

Open  space 

Same 

None 
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Table  A-l  1-2 


Eagle  Mountain  Landfill  and  Recycling  Center 
Emission  Factors  for  Townsite  Emissions 

Store  Type 

Weight       NOx 

CO 

PM10          ROC 

Commercial  Stores  -  Area  Source  (lb/ 1000  sq  ft/day) 

Fast  Food 

10% 

0.14903 

0.02592 

0.00518 

0.0013 

Hardware  Store 

10% 

0.03718 

0.00647 

0.00129 

0.00032 

Medical  Office 

10% 

0.02773 

0.00482 

0.00096 

0.00024 

Restaurant 

10% 

0.14903 

0.02592 

0.0518 

0.0013 

Small  Shopping  Center 

45% 

0.03718 

0.00647 

0.00129 

0.00032 

Supermarket 

15% 

0.16195 

0.02816 

0.00563 

0.00141 

Overall  Area  Factor 

0.07732 

0.01345 

0.00735 

0.00067 

Emission  Factor  for  Business  Park  (lb/ 1000  sq  ft/day) 

Area  Source                                                              0.02773       0.00482 

0.00096 

0.00024 

Final  Emission  Factors  for  Commercial  (Stores  and  Office  Space  -  lb/ 1000  sq  ft/day) 

Final  Commercial  Emission  Factors                     0.0525 

0.009          0.004 

0.0005 

Single  Dwelling  Unit  Emission  Factors  (lb/day/dwelling  unit) 

Mobile  Source  Activities 

0.23 

3.32 

0.02 

0.27 

Area  Source  Activities 

0.01916 

0.00333 

0.00067 

0.00017 

Final  Single  Dwelling  Emission  Factors 

0.24916 

3.32333 

0.02067 

0.27017 

Multiple  Dwelling  Unit  Emission  Factors  (Ib/day/dwelling  unit) 

Mobile  Source  Activities 

0.14 

2.11 

0.02 

0.17 

Area  Source  Activities 

0.02203 

0.00333 

0.00067 

0.00017 

Final  Multiple  Dwelling  Emission  Factors 

0.16203 

2.11333 

0.02067 

0.17017 

A-l  1-3 


Table   A- 11-3 
Townsite  Expansion  Emission  Calculations 


Percentof  commercial  areas  built  50% 

To  get  fP  multiply  acres  by  43,560 

Developed  square  feet  per  acre  21,780 

Emission  Factor  for  Composite  Commercial  Stores 

NOx 
Fast  Food  10<% 

Hardware  Store  10% 

Medical  Office  1 0»/o 

Restaurant  10% 

Small  Shopping  Center  45% 

Supermarket  15% 
Overall  Factor 


Mobile  Source  (lb/1000  so  ft/day) 


1.91 
0.41 
0.39 
1.11 
0.27 
1.27 
0.69 


CO 

117.77 
15.53 
8.2 
23.17 
10.31 
36.56 
26.60 


PM10 

1.62 
0.19 
0.08 
0.23 
0.13 
0.42 
0.33 


ROC 

16.02 
1.99 
0.91 
2.56 
1.32 
4.43 
3.41 


Emission  Factor  for  Composite 

Fast  Food 

Hardware  Store 

Medical  Office 

Restaurant 

Small  Shopping  Center 

Supermarket 

Overall  Factor 

Are  mobile  sources  considered? 

Total  Stationary  Pius  Mobile 


Commercial  Stores  -  Area  Source  (lb/1000  sq  ft/day) 


10% 
10% 
10% 
10% 
45% 
15% 


0.14903 
0.03718 
0.02773 
0.14903 
0.03718 
0.16195 
0.07732 


0.02592 
0.00647 
0.00482 
0.02592 
0.00647 
0.02816 
0.01345 


0.00518 
0.00129 
0.00096 
0.0518 
0.00129 
0.00563 
0.00735 


No 


No 


No 


0.07732      0.01345      0.00735 


0.0013 
0.00032 
0.00024 

0.0013 
0.00032 
0.00141 
0.00067 
No 
0.00067 


Emission  Factor  for  Business  Park  (lb/1000  sq  ft/day) 


Mobiie  Source 
Area  Source 
Total 


0.23  3.94 

0.02773      0.00482 
0.02773      0.00482 


0.03  0.4 

0.00096      0.00024 
0.00096      0.00024 


Average  Emission  Factor  for  Stores  and  Office  Space  (lb/1000  sq  ft/dav) 

0.0525        0.0091  0.0042  0.0005 

Single  Dwelling  Unit  Emission  Factors  f I b/d ay/dwelling  unit) 

Mobiie  Source  Operation                                            0.23            3.32           0.02  0.27 

Area  Source  Operation                                         0.01916      0.00333  0.00067  0.00017 

T°tal                                                                         0.24916      3.32333  0.02067  0.27017 

Multiple  Dwelling  Unit  Emission  Factors  (Ib/day/dwelling  unit) 

Mobiie  Source  Operation                                            0.14           2.11            0.02  0.17 

Area  Source  Operation                                         0.02203      0.00333  0.00067  0.00017 

Total                                                                         0.16203      211333  0.02067  0.17017 


• 


SOx 


m 


0.025 
0.025 

0.017 
0.017 


Townsite  Emissions  in  lb/day 
Commercial  Square  Footage 
Multiple  Dwelling  Units 
Single  Dwelling  Units 
Dwelling  Unit  Emissions 
Total  Townsite  Emissions 

Townsite  Emissions  in  tons/year 
Commercial  Square  Footage 
Multiple  Dwelling  Units 
Single  Dwelling  Units 
Dwelling  Unit  Emissions 
Total  Townsite  Emissions 

Townsite  Emissions  (g/s) 


NOx 


CO 


PM10 


ROC 


0.51 


5.37 


0.04 


SOx 


407,286 

21.4 

3.7 

1.7 

0.2 

0.0 

37 

6.00 

78.19 

0.76 

6.30 

0.63 

283 

70.51 

940.50 

5.85 

76.46 

7.08 

76.51 

1,018.70 

6.61 

8275 

7.70 

97.9 

1,022.4 

8.3 

82.9 

7.7 

407,286 

3.9 

0.7 

0.3 

0.0 

0.0 

37 

1.1 

14.3 

0.1 

1.1 

0.1 

283 

12.9 

171.6 

1.1 

14.0 

1.3 

13.96 

185.91 

1.21 

15.10 

1.41 

17.9 

186.6 

1.5 

15.1 

1.4 

0.44 


0.04 
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Section  A- 12 

Eagle  Crest  Energy  Company  Without  Mitigation 

Emissions  Calculations 


A-12-1 


EMISSION  ANALYSIS 


Firm: 

MRC 

Phase: 

Construction 

Project 

Eagle  Crest  Energy  Company 

Alternative: 

Unmitigated 

Process  Rate 

Emission 

Eauioment  o 

r  Activity            Max.  Daily        Annual 

Unit? 
ft  drilled 

Factor             Units 

Well  Drilling 

150         900 

0.455          lb/50'  hole 

Assumptions:                    1  well  drilled  at  a  time 

12/06/95 


Control  Emission  Rate 

Efficiency       Max.  Daily        Annual 


1.4 


8.2 


Units 
IbPMIO 


8  hr/day  -  drilling  schedule  (assumed) 
1.30  lb  30um/hole.  Western  Coal,  overburden,  8.24-8 
0.35  IbPMIO/lbTSP 
50  ft  hole  depth  for  Western  Coal  Mining 
300  ft  hole  depth  for  project  wells 
150  ft  /day  drilling  rate  for  project  wells 

3  wells  drilled  for  the  project 


EauiDment  or  Activity 

Process  Rate 
Max.  Dailv        Annual 

Units 

Emission 
Factor 

Units 

Control 
Efficiency 

Emission  Rate 
Max.  Daily        Annual 

Units 

Wateriine  Trenching 

360       93600 

tons 
transferred 

0.0203 

lb/ton 

0 

7.3             1900.08 

IbPMIO 

Assumptions:  25  ft/hr  trenching  rate  (assumed) 

8  hr/day  operation  (assumed) 
2.0%  Average  soil  moisture  content  (Cotton  Tillage  Report,  Coates,  1 995) 
9.3  mph  average  wind  velocity  (ARB,  Desert  Center) 
5.0  ft  trench  width  (assumed) 
8.0  ft  trench  depth  (assumed) 
90  Ib/ft2  -  in  bank  (estimated) 
260  day/yr  operation  (assumed) 
67500  ft  -  total  pipeline  length  (Figure  3-3.  EMEC  A/L) 

Calculated  0.0203  lb  PM10/ton  material  transfer  emission  factor  (Gap  Filling  PM10  Emission  Factors.  2/88, 

Values:  1 ,000  ft3/hr  soil  transfer  rate 

45.0  to/hr  soil  transfer  rate 
360.0  ton/day  soil  transfer  rate 

338  days  to  complete  trenching 
93600  ton/yr  soil  transfer  rate 


p.  28) 


# 


Process  Rate 

Emission 

Equipment  or  Activity 

Max.  Dailv 

Annual 

Units 

Factor 

Tunnel  Portal  Construction 

2500 

50000 

ft2  surface 

area 

blasted 

0.0004 

800 

16000 

tons  of 

rubble 

loaded  out 

0.0025 

Control  Emission  Rate 

Units  Efficiency       Max.  Dailv 


Ib/ft2  0 

lb/ton  0 

Subtotal 

Assumptions:  2500  ft2  per  blast  surface  area 

100  ton/hr  rubble  loaded  onto  trucks 
2.0%  Average  soil  moisture  content  (Cotton  Tillage  Report.  Coates,  1995) 
9.3  mph  average  wind  velocity  (ARB,  Desert  Center) 
8  hr/day  loadout  schedule 
20.0  day/yr  preparation  schedule 

Calculated  232  m2  per  blast  surface  area 

Values:  0.9  lb  PM10/blast  Western  Coal,  coal  or  overburden,  8.24-5  (9/88) 

2.51  E-03  lb/ton.  Aggregate  Handling,  11.2.3-3  (1988). 
0.25  lb  PM10/hr-  rubble  loadout 
2.01  lb  PM10/day  -  rubble  loadout 
40.15  lb  PM10/yr  -  portal  preparation 

800  ton/day  -  rubble  loadout 
16000  ton/yr  -  rubble  loadout 


0.9 

2.0 
2.9 


Annual 

Units 

18.4 

lb  PM10 

40.2 

IbPMIO 

58.6 

IbPMIO 

A-12-2 


EMISSION  ANALYSIS 

Firm:  MRC 

Project  Eagie  Crest  Energy  Company 


Phase:  Construction 

Alternative:     Unmitigated 


12/06/95 


> 


Equipment  or  Activity 

Tunnel  Drilling 

Assumptions: 


Process  Rate 
Max.  Daily        Annual 


240 


55800 


Units 

ft 


Emission 
Factor 


Units 
Ib/hr 


Control  Emission  Rate 

Efficiency      Max.  Daily        Annual  Units 


0.0 


0.0 


IbPMIO 


0.0  lb  PM10/hr  -  electric-powered  rock-boring  machine 

10.0  ft/hr  advance  rate  of  boring  machine  (estimated  -  Standard  Handbook  for  Civil  Engineering,  p.  20-32) 
55800  ft  -  total  tunnel  length  (EMEC  A/L.  Fig.  E2-8) 
24.0  hr/day  -  boring  schedule  (assumed) 


Calculated 
Values: 

5580  hr  boring 

232.5  day/yr  -  boring  schedule 

Equipment  or  Activity 

Process  Rate 
Max.  Daily        Annual             Units 

Emission 
Factor 

Units 

Control 
Efficiency 

Emission  Rate 
Max.  Daily        Annual 

Units 

Tunnel  Spoil  Transfer 

5089         1323239          ton 

0.0014 

lb/ton 

0 

7.1               1841.4 

IbPMIO 

Assumptions: 

20.00  ft  diameter  tunnels  (EMEC  A/L,  p.  E.8-7) 

135  Ib/ft3  -  rock  density  (assumed) 
5.0%  moisture  content  in  bored  rock  (assumed) 
9.3  mph  average  wind  velocity  (ARB,  Desert  Center) 

Calculated  3141 .6  ft3/hr  -  rock  bored 

Values:  212.1  ton/hr-  rock  bored 

6.96E-04  lb  PM10/ton.  Aggregate  Handling.  11.2.3-3  (1988), 
0.15  lb  PM10/hr  -  rock  transfer  to  truck  bin 
0.15  lb  PM10/hr  -  rock  transfer  to  trucks 
0.30  lb  PM10/hr  -  total  rock  transfer 
7.08  lb  PM10/day  -  total  rock  transfer 
1841 .35  lb  PM10/yr  -  total  rock  transfer 


Process  Rate 

Emission 

Control 

Emission  Rate 

EauiDment  or  Activity            Max.  Daily        Annual 

Units 

Factor             Units 

Efficiency 

Max.  Daily        Annual 

Units 

Tunnel  Spoil  Placement                  5089     1323239 

ton 

0.0020             lb/ton 

0 

10.2              2639.2 

IbPMIO 

Assumptions:           0.0007  lb  PM10/ton,  A 

ggregate  H 

andling,  11.2.3-3(1988). 

8  hr/day  -  grader  operation  (assumed) 
260  day/yr  -  grader  operation  (assumed) 
3  mph  -  grader  speed  (assumed) 
0.2754  lb  PM10/VMT.  Western  Coal,  Grading,  8.24-5 

Calculated  5089.4  ton/day  -  tunnel  spoil  dumped  by  truck 

Values:  1323239  ton/yr  -  tunnel  spoil  dumped  by  truck 

3.54  lb  PM10/day  -  truck  dump 
920.68  lb  PM10/yr  -  truck  dump 

24  mi/day  -  grader  travel 
0.0047  mi/ton  -  grader  spreading  rate 
0.0013  lbPM10/ton 

6.61  lb  PM10/day  -  grader  operation 
1718.5  lb  PM10/yr- grader  operation 
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EMISSION  ANALYSIS 


Firm: 
Project 


MRC 


Equipment  or  Activity 
Transmission  Tower  Erecti 


Assumptions:     Tower  pad  construction  produces  as  much  PM10  emission  as  wateriine  trenching. 
8  hr/day  -  construction  schedule  (assumed) 
260  day/yr  operation  (assumed) 


12/06/95 


lergy  Company 

Phase: 
Alternative: 

Construction 
Unmitigated 

Process  Rate 
Max.  Dailv        Annual 

Units 

Emission 
Factor 

Units 

Control 
Efficiencv 

Emission  Rate 
Max,  Daily       Animal 

Units 

360             93600 

tons 

0.0203 

lb/ton 

0 

7.3               1900.1 

IbPMIO 

EauiDment  or  Activity 

Process  Rate 
Max.  Dailv        Annual             Units 

Emission 
Factor 

Units 

Control 
Efficiency 

Emission  Rate 
Max.  Daily        Annual 

Units 

Access  Road  Construction 

0.05               2.84    road-miles 
constructed 

66972.3 

Ib/road-mile 
constructed 

0 

3193.3          190262.1 

IbPMIO 

Assumptions:  15000  ft  access  road  length 

60  ft  -  disturbed  area  width 
9.58  ton  PM10/acre-yr  (Construction  Particulate  Analysis.  Harding  Lawson,  6/94,  Table  A-2, 

light-duty  vehicle  traffic  on  paved  roads  ignored) 
124  day/yr  -  operation  schedule  of  ADOT  project  studied  by  HLA 
86  acres/project  -  project  size  of  ADOT  project  studied  by  HLA 
8  hr/day  -  construction  schedule  (assumed) 

Calculated  20.7  acres  -  total  disturbed  area 

Values:  7.3  acre/mi  -  disturbed  area  rate 

248  day/project  -  project  life  of  ADOT  project  studied  by  HLA 
0.35  acres/day  -  equivalent  project  completion  rate  of  ADOT  project 
0.0477  mi/day  -  equivalent  project  completion  rate  of  EMEC  road  construction  phase 
59.6  day/project  -  life  of  EMEC  road  construction  phase 
154.6  lb  PM10/acre-day  (Construction  Particulate  Analysis,  HLA) 
3193.3  lb  PM10/day 
95.1  ton  PM10/yr 
66972.3  lb  PM10/mi  road  constructed 


# 


Process  Rate 

Emission 

Control 

Emission  Rate 

EauiDment  or  Activity             Max.  Daily 

Annual 

Units 

Factor 

Units 

Efficiency 

Max.  Dailv 

Annual             Units 

Haul  Road  Use                         468.4 

102.791 

VMT 

NA 

IbA/MT 

0 

1622.7 

248445.0         IbPMIO 

Assumptions:             6.0%  : 

silt  content  (Aii 

•  Quality  Impacts  of  Eagle 

Mountain  Project.  SR,  8/90,  Table  27) 

20  day/yr  precipitation  >0.01  in, 

,  (AP-42,  Fig.  13.2.2-1) 

Emission  Factor 

Speed 

Weight 

Wheels 

Max.  Daily 

Avg.  Annual 

Trip  Length 

Trip  Frequency 

Activity 

(mph) 

(tons) 

(SI 

(Ib/VMT) 

(Ib/VMTi 

(mi) 

(trips/dav)        (triDS/vr) 

Tunnel  Portal  Concrete  Pour 

30 

31 

10 

8.51 

8.05 

6.1 

10                  100 

Tunnel  Portal  Rubble  Transfer 

30 

27.5 

10 

7.83 

7.40 

0.5 

32                  640 

Tunnel  Spoil  Transfer 

30 

27.5 

10 

7.83 

7.40 

0.5 

204               52930 

Crew  Transport 

30 

1 

4 

0.49 

0.46 

5.0 

50                13000 

Equipment  Servicing 

30 

4 

6 
Emissi 

1.57 
on  Rate 

1.49 
Number 

5.0 

8                  2080 

Activity 

(VMT/dav^ 

(VMT/yr) 

(lb/day) 

flb/yr) 

of  Trucks 

Tunnel  Portal  Concrete  Pour 

60.6 

606.1 

516.0 

4877.2 

2 

Tunnel  Portal  Rubble  Transfer 

16.0 

320.0 

125.3 

2368.0 

1 

Tunnel  Spoil  Transfer 

101.8 

26464.8 

796.9 

195840.2 

2 

Crew  Transport 

250.0 

65000.0 

121.7 

29898.1 

25 

Equipment  Servicing 

40.0 

10400.0 

62.9 

15461.5 

2 
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FMISSION  ANALYSIS 


12706/95 


Firm:  MRC 

Project:  Eagle  Crest  Energy  Company 


Phase:  Construction 

Alternative:    Unmitigated 


OTHER  POLLUTANTS 


Power 

Load 

Power 

Rating 

Factor 

Demand 

Emission 

Factor 

Equipment  or  Activity 

iiasl 

m 

(he) 

PM 

NOx 

VOC 

SQ2 

QQ 

Units 

Welldrilling  Rig 

209 

75% 

157 

0.82 

9.14 

1.4 

0.18 

6.8 

gm/hp-hr 

Waterline  Trencher 

71 

38% 

27 

0.82 

9.14 

1.4 

0.18 

6.8 

gm/hp-hr 

Portal  Hardrock  Drill 

209 

75% 

157 

0.82 

9.14 

1.4 

0.18 

6.8 

gm/hp-hr 

Frontend  Loader 

175 

54% 

95 

0.97 

9.32 

0.8 

0.18 

4.8 

gm/hp-hr 

Rubble  Haul  Truck 

350 

25% 

88 

0.6 

8.69 

0.8 

0.18 

2.8 

gm/hp-hr 

Portal  Transit  Mixer 

NA 

NA 

NA 

2.57 

18.95 

1.98 

0.52 

9.1 

gm/VMT 

Tunnel  Borer  Generator 

2600 

75% 

1950 

0.82 

9.32 

1.3 

0.18 

4.8 

gm/hp-hr 

Spoil  Haul  Truck 

350 

25% 

88 

0.6 

8.69 

0.8 

0.18 

2.8 

gm/hp-hr 

Spoil  Grader 

147 

54% 

79 

0.75 

8.69 

1.5 

0.18 

3.8 

gm/hp-hr 

Tower  Excavator 

71 

38% 

27 

0.82 

9.14 

1.4 

0.18 

6.8 

gm/hp-hr 

Road  Scraper 

290 

60% 

174 

0.82 

9.32 

1.3 

0.18 

4.8 

gm/hp-hr 

Road  Grader 

147 

54% 

79 

0.75 

8.69 

1.5 

0.18 

3.8 

gm/hp-hr 

Road  Roller 

99 

59% 

58 

0.6 

8.42 

0.8 

0.18 

3.1 

gm/hp-hr 

Utility  Vehicle 

NA 

NA 

NA 

2.57 

18.95 

1.98 

0.52 

9.1 

gm/VMT 

Crew  Vehicles 

NA 
Process  Rate 

NA 

NA 

2.57 

18.95 

1.98 
Emission  Rate 

0.52 

9.1 

gm/VMT 

EauiDment  or  Activity 

Max.  Dailv 

Units 

PM 

NOx 

VOC 

SQ2 

QO 

Unit? 

Welldrilling  Rig 

8 

hr 

2.3 

25.3 

3.9 

0.5 

18.8 

lb/day 

Waterline  Trencher 

8 

hr 

0.4 

4.3 

0.7 

0.1 

3.2 

lb/day 

Portal  Hardrock  Drill 

8 

hr 

2.3 

25.3 

3.9 

0.5 

18.8 

lb/day 

Frontend  Loader 

8 

hr 

1.6 

15.5 

1.3 

0.3 

8.0 

lb/day 

Rubble  Haul  Truck 

8 

hr 

0.9 

13.4 

1.2 

0.3 

4.3 

lb/day 

Portal  Transit  Mixer 

60.6 

VMT 

0.3 

2.5 

0.3 

0.1 

1.2 

lb/day 

i'unnel  Borer  Generator 

24 

hr 

84.6 

961.6 

134.1 

18.6 

495.2 

lb/day 

Spoil  Haul  Truck 

48 

hr 

5.6 

80.5 

7.4 

1.7 

25.9 

lb/day 

Spoil  Grader 

8 

hr 

1.1 

12.2 

2.1 

0.3 

5.3 

lb/day 

Tower  Excavator 

8 

hr 

0.4 

4.3 

0.7 

0.1 

3.2 

lb/day 

Road  Scraper 

8 

hr 

2.5 

28.6 

4.0 

0.6 

14.7 

lb/day 

Road  Grader 

8 

hr 

1.1 

12.2 

2.1 

0.3 

5.3 

lb/day 

Road  Roller 

8 

hr 

0.6 

8.7 

0.8 

0.2 

3.2 

lb/day 

Utility  Vehicle 

40 

VMT 

0.2 

1.7 

0.2 

0.0 

0.8 

lb/day 

Crew  Vehicles 

250 

VMT 

1.4 

10.4 

1.1 

0.3 

5.0 

lb/day 

Subtotal 

105.2 

1206.5 

163.7 

23.6 

613.2 

lb/day 

Process  Rate 

Emission  Rate 

EauiDment  or  Activity 

Annual 

Units 

PM 

NOx 

VOC 

SQ2 

QQ. 

Units 

Welldrilling  Rig 

48 

hr 

13.6 

151.6 

23.2 

3.0 

112.8 

Ib/yr 

Waterline  Trencher 

2080 

hr 

101.4 

1130.8 

173.2 

22.3 

841.3 

Ib/yr 

Portal  Hardrock  Drill 

32 

hr 

9.1 

101.1 

15.5 

2.0 

75.2 

Ib/yr 

Frontend  Loader 

80 

hr 

16.2 

155.3 

13.3 

3.0 

80.0 

Ib/yr 

Rubble  Haul  Truck 

80 

hr 

9.3 

134.1 

12.3 

2.8 

43.2 

Ib/yr 

Portal  Transit  Mixer 

606.1 

VMT 

3.4 

25.3 

2.6 

0.7 

12.2 

Ib/yr 

Tunnel  Borer  Generator 

5580 

hr 

19670.2 

223569.0 

31184.5 

4317.9 

115142.9 

Ib/yr 

Spoil  Haul  Truck 

11160 

hr 

1291.7 

18707.6 

1722.2 

387.5 

6027.8 

Ib/yr 

Spoil  Grader 

2080 

hr 

273.0 

3163.2 

546.0 

65.5 

1383.2 

Ib/yr 

Tower  Excavator 

2080 

hr 

101.4 

1130.8 

173.2 

22.3 

841.3 

Ib/yr 

Road  Scraper 

238.3 

hr 

75.0 

852.0 

118.8 

16.5 

438.8 

Ib/yr 

Road  Grader 

476.6 

hr 

62.6 

724.9 

125.1 

15.0 

317.0 

Ib/yr 

Road  Roller 

238.3 

hr 

18.4 

258.4 

24.6 

5.5 

95.1 

Ib/yr 

Utility  Vehicle 

10400 

VMT 

58.9 

434.5 

45.4 

11.9 

208.6 

Ib/yr 

Employee  Vehicles 

65000 

VMT 

368.3 

2715.5 

283.7 

74.5 

1304.0 

Ib/yr 

Subtotal 

22072.5 

253254.1 

34463.8 

4950.3 

126923.3 

Ib/yr 

% 
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EMISSION  ANALYSIS 

Firm:  MRC 

Project  Eagle  Crest  Energy  Company 


Phase:  Construction 

Alternative:     Unmitigated 


12/06/95 


SUMMARY:   Daily  Emissions 


Fugitive 

Exhaust 

Total 

EquiDment  or  Activity 

PM1Q 

PM1Q 

PM1Q 

NOx 

VQC 

SQ2 

QQ_ 

Units 

Well  Drilling 

1.4 

1.4 

Welldrilling  Rig 

2.3 

2.3 

4.5 

6.8 

11.3 

18.1 

lb/day 

Waterline  Trenching 

7.3 

7.3 

lb/day 

Waterline  Trencher 

0.4 

0.4 

0.8 

1.2 

2.0 

3.1 

lb/day 
lb/day 
lb/day 

Tunnel  Portal  Construction 

2.9 

2.9 

Portal  Hardrock  Drill 

2.3 

2.3 

4.5 

6.8 

11.3 

18.1 

Frontend  Loader 

1.6 

1.6 

3.2 

4.9 

8.1 

12.9 

lb/day 

Rubble  Haul  Truck 

0.9 

0.9 

1.9 

2.8 

4.6 

7.4 

lb/day 

Portal  Transit  Mixer 

0.3 

0.3 

0.7 

1.0 

1.7 

2.7 

lb/day 

Tunnel  Drilling 

0.0 

0.0 

lb/day 

Tunnel  Borer  Generator 

84.6 

84.6 

169.2 

253.8 

423.0 

676.8 

lb/day 

Tunnel  Spoil  Transfer 

7.1 

7.1 

lb/day 

Spoil  Haul  Truck 

5.6 

5.6 

11.1 

16.7 

27.8 

44.4 

lb/day 

Tunnel  Spoil  Placement 

10.2 

10.2 

lb/day 

Spoil  Grader 

1.1 

1.1 

2.1 

3.2 

5.3 

8.4 

lb/day 

Transmission  Tower  Erection 

7.3 

7.3 

lb/day 

Tower  Excavator 

0.4 

0.4 

0.8 

1.2 

2.0 

3.1 

lb/day 

Access  Road  Construction 

3193.3 

3193.3 

lb/day 

Road  Scraper 

2.5 

2.5 

5.0 

7.5 

12.6 

20.1 

lb/day 

Road  Grader 

1.1 

1.1 

2.1 

3.2 

5.3 

8.4 

lb/day 

Road  Roller 

0.6 

0.6 

1.2 

1.9 

3.1 

4.9 

lb/day 

Haul  Road  Use 

1622.7 

1622.7 

lb/day 

Utility  Vehicle 

0.2 

0.2 

0.5 

0.7 

1.1 

1.8 

lb/day 

Crew  Vehicles 

1.4 

1.4 

2.8 

4.2 

7.1 

11.3 

lb/day 

TOTAL 


4957.4 


210.5 


315.7 


526.2 


841.9 


lb/day 


# 


Annual  Emissions 

Fugitive 

Exhaust 

Total 

EquiDment  or  Activity 

PM1Q 

PM1Q 

PM1Q 

NOx 

VQC 

SQ2 

QQ. 

Units 

Well  Drilling 

8.2 

8.2 

Welldrilling  Rig 

13.6 

13.6 

151.6 

23.2 

3.0 

112.8 

Ib/yr 

Waterline  Trenching 

1900.1 

1900.1 

Ib/yr 

Waterline  Trencher 

101.4 

101.4 

1130.8 

173.2 

22.3 

841.3 

Ib/yr 

Tunnel  Portal  Construction 

58.6 

58.6 

Ib/yr 

Portal  Hardrock  Drill 

9.1 

9.1 

101.1 

15.5 

2.0 

75.2 

Ib/yr 

Frontend  Loader 

16.2 

16.2 

155.3 

13.3 

3.0 

80.0 

Ib/yr 

Rubble  Haul  Truck 

9.3 

9.3 

134.1 

12.3 

2.8 

43.2 

Ib/yr 

Portal  Transit  Mixer 

3.4 

3.4 

25.3 

2.6 

0.7 

12.2 

Ib/yr 

Tunnel  Drilling 

0.0 

0.0 

Ib/yr 

Tunnel  Borer  Generator 

19670.2 

19670.2 

223569.0 

31184.5 

4317.9 

115142.9 

Ib/yr 

Tunnel  Spoil  Transfer 

1841.4 

1841.4 

Ib/yr 

Spoil  Haul  Truck 

1291.7 

1291.7 

18707.6 

1722.2 

387.5 

6027.8 

Ib/yr 

Tunnel  Spoil  Placement 

2639.2 

2639.2 

Ib/yr 

Spoil  Grader 

273.0 

273.0 

3163.2 

546.0 

65.5 

1383.2 

Ib/yr 

Transmission  Tower  Erection 

1900.1 

1900.1 

Ib/yr 

Tower  Excavator 

101.4 

101.4 

1130.8 

173.2 

22.3 

841.3 

Ib/yr 

Access  Road  Construction 

190262.1 

190262.1 

Ib/yr 

Road  Scraper 

75.0 

75.0 

852.0 

118.8 

16.5 

438.8 

Ib/yr 

Road  Grader 

62.6 

62.6 

724.9 

125.1 

15.0 

317.0 

Ib/yr 

Road  Roller 

18.4 

18.4 

258.4 

24.6 

5.5 

95.1 

Ib/yr 

Haul  Road  Use 

248445.0 

248445.0 

Ib/yr 

Utility  Vehicle 

58.9 

58.9 

434.5 

45.4 

11.9 

208.6 

Ib/yr 

Crew  Vehicles 

368.3 

368.3 

2715.5 

283.7 

74.5 

1304.0 

Ib/yr 

TOTAL 

469127.0 

253254.1 

34463.8 

4950.3 

126923.3 

Ib/yr 

234.6 

126.6 

17.2 

2.5 

63.5 

ton/yr 
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EMISSION  ANALYSIS 


01/31/96 


Firm:  MRC 

Project        Eagle  Crest  Energy  Company 


Phase:         Operation 
Alternative:   Unmitigated 


Process  Rate 
Equipment  or  Activity        Max.  Daily      Annual 

Energy  Supply  to  Pump      20520        4814871 


Emission  Factor 
Emission  Rate 


Units 

MWH 

PM 

NOx 

ROG 

S02 

CO 

Units 

r 

0.05 

2.93 

0.62 

0.006 

0.49 

Ib/MW-hr 

1026 

60,124 

12,722 

123 

10,055 

lb/day 

240744 

14,107,573 

2,985,220 

28,889 

2,359,287 

Ib/yr 

Assumption  1140  MW- pump  input  (EMEC  A/L,  V.1,  p.  A-10) 

81  hr/wk  -pumping  schedule  (EMEC  A/L,  V.1,  p.  A-1) 
18  hr/day  -  max.  pumping  schedule  (EMEC  A/L,  V.1,  p.  A-10) 
5.0  lb  PM10/MMft3  (AP-42,  Table  1.4-1) 
0.6  lb  S02/MMft3  (AP-42,  Table  1.4-2) 

(Emission  factors  for  NOx,  ROG,  and  CO  from  backup  to  "Electric  Vehicles  and 
Powerplant  Emissions",  Angela  Tanghetti,  CEC,  6/95) 
1000  BTU/ft3  -  heat  content  of  natural  gas  (assumed) 
10,000,000  BTU/MW-hr  (assumed) 

92%  transmission  efficiency  (assumed) 

Calculated  4224  hr/yr  -  pumping  schedule 

Values:  20520  MW-hr/day  -  pump  energy  consumption 

4814871  MW-hr/yr  -  pump  energy  consumption 


Equipment  or  Activity 
Access  Road  Use 

Assumptions 


Process  Rate  Emission  Control 

Max.  Daily       Annual  Units  Factor  Units         Efficiency 

35.0  9,100  VMT  NA  Ib/VMT  50% 


Emission  Rate 
Max.  Daily      Annual  Units 

13.9  3427.6         IbPMIO 


6.0%  silt  content  (Air  Quality  Impacts  of  Eagle  Mountain  Project,  SR,  8/90,  Table  27) 
20  day/yr  precipitation  >0.01  in.  (AP-42,  Fig.  13.2.2-1) 


Activity 

Crew  Transport 
Equipment  Servicing 


Activity 

Crew  Transport 
Equipment  Servicing 


Speed 
(mph) 

30 

30 


(VMT/dav) 
25.0 
10.0 


Weight 

(tons) 

1 

4 


(VMT/vr) 

6500.0 

2600.0 


Emission  Factor 

Wheels      Max.  Daily  Avg.  Annual  Trip  Length 

(#1  (Ib/VMT)       (IbA/MT)  (mi) 

4  0.49  0.46  5.0 

6  1.57  1.49  5.0 


Trip  Frequency 
(trips/day)      (trips/yr) 
5  1300 

2  520 


Emission  Rate 
flb/dav)  (Ib/vr) 

12.2  2989.8 

15.7  3865.4 


Number 
of  Trucks 

2 

1 
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EMISSION  ANALYSIS 


12/06/95 


Firm:             MRC 

Project:        Eagle  Crest  Energy  Company 

Phase: 
Alternative: 

Operation 
Unmitigated 

OTHER  POLLUTANTS 
Equirjment  or  Activity 

Power 

Rating 

(hd 

Load 
Factor 

m 

Power 
Demand 

m 

PM 

NQx 

Emission  I 
VQC 

ractor 
SQ2 

QQ 

Units 

Utility  Vehicle 
Crew  Vehicles 

NA 
NA 

NA 
NA 

NA 
NA 

2.57 
2.57 

18.95 
18.95 

1.98 
1.98 

0.52 
0.52 

9.1 
9.1 

gm/VMT 
gm/VMT 

Equipment  or  Activity 

Process  Rate 
Max.  Dailv 

Units 

PM 

NQx 

Emission  Rate 
VQC 

SQ2 

QQ. 

Units 

Utility  Vehicle 
Crew  Vehicles 

10 
25 

VMT 
VMT 

Subtotal 

0.2 

1.4 
1.6 

1.7 
10.4 
12.1 

0.2 
1.1 
1.3 

0.0 
0.3 
0.3 

0.8 
5.0 
5.8 

lb/day 
lb/day 
lb/day 

Equipment  or  Activitv 

Process  Rate 
Annual 

Units 

PM 

NQx 

Emission  Rate 
VQC 

SQ2 

QQ 

Units 

Utility  Vehicle 
Crew  Vehicles 

2600 
6500 

VMT 
VMT 

Subtotal 

58.9 
368.3 
427.2 

434.5 
2715.5 
3150.0 

45.4 
283.7 
329.1 

11.9 

74.5 
86.4 

208.6 
1304.0 
1512.7 

Ib/yr 

Ib/yr 
Ib/yr 

# 


A-12-8 


EMISSION  ANALYSIS 


01/31/96 


Firm:  MRC 

Project        Eagle  Crest  Energy  Company 


Phase:         Operation 
Alternative:   Unmitigated 


SUMMARY  Daily  Emissions 

Equipment  or  Activity 

Energy  Supply  to  Pump 

Access  Road  Use 

Utility  Vehicle 
Crew  Vehicles 

TOTAL  ONSITE  EMISSIONS 

TOTAL  OFFSITE  EMISSIONS 

GRAND  TOTAL 

Annual  Emissions 

Equipment  or  Activity 

Energy  Supply  to  Pump 

Access  Road  Use 

Utility  Vehicle 
^t  Crew  Vehicles 

TOTAL  ONSITE  EMISSIONS 

TOTAL  OFFSITE  EMISSIONS 

GRAND  TOTAL 


Fugitive 
PM10 

Exhaust 
PM10 

Total 
PM10 

NOx 

VOC 

S02 

CO 

Units 

NA 

NA 

1026.0 

60123.6 

12722.4 

123.1 

10054.8 

lb/day 

13.9 

0.2 

1.4 

13.9 
0.2 
1.4 

0.5 
2.8 

0.7 
4.2 

1.1 

7.1 

1.8 
11.3 

lb/day 
lb/day 
lb/day 

15.6 

3.3 

4.9 

8.2 

13.1 

lb/day 

1026.0 

60123.6 

12722.4 

123.1 

10054.8 

lb/day 

1041.6 
0.521 

60126.9 
30.1 

12727.3 
6.4 

131.3 
0.1 

10067.9 
5.0 

lb/day 
ton/day 

Fugitive 
PM10 

Exhaust 
PM10 

Total 
PM10 

NOx 

VOC 

S02 

CO 

Units 

NA 

NA 

120.4 

7053.8 

1492.6 

14.4 

1179.6 

ton/yr 

1.7 

0.0 
0.2 

1.7 
0.0 
0.2 

0.2 
1.4 

0.0 
0.1 

0.0 
0.0 

0.1 
0.7 

ton/yr 
ton/yr 
ton/yr 

1.9 

1.6 

0.2 

0.0 

0.8 

ton/yr 

120.4 

7053.8 

1492.6 

14.4 

1179.6 

ton/yr 

122.3 

7055.4 

1492.8 

14.5 

1180.4 

ton/yr 

A- 12-9 
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Section  A- 13 

Eagle  Crest  Energy  Company  With  Mitigation 

Emissions  Calculations 


* 


A-13-1 


EMISSION  ANALYSIS 


Firm:               MRC 

Project          Eagle  Crest  Energy  Company 

Phase: 
Alternative: 

Construction 
Mitigated 

Process  Rate 
Eauipment  or  Activity             Max.  Daily        Annual 

Units 

Emission 
Factor 

Units 

Well  Drilling                                       150         900 

ft  drilled 

0.455 

lb/50'  hole 

Assumptions:                    1  well  drilled  at  a  time 

12/06/95 


Control  Emission  Rate 

Efficiency      Max.  Daily        Annual 


90% 


0.1 


0.8 


Units 
IbPMIO 


8  hr/day  -  drilling  schedule  (assumed) 
1 .30  lb  30um/hole.  Western  Coal,  overburden,  8.24-8 
0.35  IbPMIO/lbTSP 
50  ft  hole  depth  for  Western  Coal  Mining 
300  ft  hole  depth  for  project  wells 
150  ft  /day  drilling  rate  for  project  wells 

3  wells  drilled  for  the  project 
90%  control  efficiency  from  foam  use  at  drill  hole  (Control  Techniques  for  PM  from  Stat.  Sources, 

PEDCo,  9/82.  p.  5-14) 


EauiDment  or  Activity 

Process  Rate 
Max.  Daily        Annual 

Units 

Emission 
Factor 

Units 

Control 
Efficiencv 

Emission  Rate 
Max.  Daily        Annual 

Units 

Wateriine  Trenching 

360       93600 

tons 
transferred 

0.0203 

lb/ton 

50%, 

3.7               950.04 

IbPMIO 

Assumptions:  25  ft/hr  trenching  rate  (assumed) 

8  hr/day  operation  (assumed) 
2.0%  Average  soil  moisture  content  (Cotton  Tillage  Report,  Coates,  1995) 
9.3  mph  average  wind  velocity  (ARB,  Desert  Center) 
5.0  ft  trench  width  (assumed) 
8.0  ft  trench  depth  (assumed) 
90  Ib/ft2  -  in  bank  (estimated) 
260  day/yr  operation  (assumed) 
67500  ft  -  total  pipeline  length  (Figure  3-3,  EMEC  A/L) 
50%  control  efficiency  from  water  application  (Control  Techniques  for  PM  from  Stat.  Sources, 

PEDCo.  9/82,  p.  5-14) 

Calculated  0.0203  lb  PM10/ton  material  transfer  emission  factor  (Gap  Filling  PM10  Emission  Factors,  2/88, 

Values:  1 ,000  ft3/hr  soil  transfer  rate 

45.0  to/hr  soil  transfer  rate 
360.0  ton/day  soil  transfer  rate 

338  days  to  complete  trenching 
93600  ton/yr  soil  transfer  rate 


• 


P- 28) 


Equipment  or  Activity 
Tunnel  Portal  Construction 


Process  Rate 

Emission 

Control 

Emission  Rate 

Max.  Dailv 

Annual 

Units 

Factor 

Units 

^ency 

Max.  Dailv 

Annual 

2500 

50000 

ft2  surface 

area 

blasted 

0.0004 

Ib/ft2 

50% 

0.5 

9.2 

800 

16000 

tons  of 
njbble 

0.0025 

lb/ton 

50% 

1.0 

20.1 

loaded  out 

Subtotal 

1.5 

29.3 

Units 
lb  PM10 

lb  PM10 
lb  PM10 


Assumptions:  2500  ft2  per  blast  surface  area 

100  ton/hr  rubble  loaded  onto  trucks 
2.0%  Average  soil  moisture  content  (Cotton  Tillage  Report,  Coates,  1995) 
9.3  mph  average  wind  velocity  (ARB,  Desert  Center) 
8  hr/day  loadout  schedule 
20.0  day/yr  preparation  schedule 

50%  control  efficiency  from  water  application  (Control  Techniques  for  PM  from  Stat  Sources. 

PEDCo.  9/82,  p.  5-14) 

Calculated  232  m2  per  blast  surface  area 

Values:  0.9  lb  PM10/blast,  Western  Coal,  coal  or  overburden,  8.24-5  (9/88) 

2.51E-03  lb/ton.  Aggregate  Handling.  11.2.3-3  (1988). 
0.25  lb  PM10/hr-  rubble  loadout 
2.01  lb  PM10/day  -  rubble  loadout 
40.15  1b  PM10/yr- portal  preparation 

800  ton/day  -  rubble  loadout 
16000  ton/yr  -  rubble  loadout 


A-13-2 


EMISSION  ANALYSIS 

Firm:  MRC 

Project  Eagle  Crest  Energy  Company 


Phase:  Construction 

Alternative:     Mitigated 


12/06/95 


Process  Rate                                    Emission 

Control 

Emission  Rate 

EauiDment  or  Activity            Max.  Daily        Annual             Units             Factor 

Units 

Efficiency 

Max.  Daily        Annual 

Units 

Tunnel  Drilling                                   240            55800           ft                   0 

Ib/hr 

0% 

0.0                 0.0 

lb  PM10 

Assumptions:                 0.0  lb  PM10/hr  -  electric-powered  rock-borin 

g  machine 

10.0  ft/hr  advance  rate  of  boring  machine  (estimated  -  Standard  Handbook  for  Civil  Engineering,  p.  20-32) 
55800  ft  -  total  tunnel  length  (EMEC  A/L.  Fig.  E2-8) 
24.0  hr/day  -  boring  schedule  (assumed) 


Calculated                5580  hr  boring 
Values:                 232.5  day/yr  -  boring  schedule 

Process  Rate 
Equipment  or  Activity            Max.  Dailv        Annual             Units 

Emission 
Factor 

Units 

Control 
Efficiency 

Emission  Rate 
Max.  Daily        Annual 

Unit? 

Tunnel  Spoil  Transfer                      5089        1 323239          ton 

0.0014 

lb/ton 

25% 

5.3              1381.0 

IbPMIO 

Assumptions:             20.00  ft  diameter  tunnels  (EMEC  A/L.  p.  E.8-7) 

1 35  Ib/ft3  -  rock  density  (assumed) 
5.0%  moisture  content  in  bored  rock  (assumed) 

9.3  mph  average  wind  velocity  (ARB,  Desert  Center) 
25%  control  efficiency  for  partial  enclosure  (Fugitive  Dust  Control  Technology,  Orlemann,  1983,  p. 

Calculated  3141.6  ft3/hr  -  rock  bored 

Values:  212.1  ton/hr-  rock  bored 

6.96E-04  lb  PM10/ton,  Aggregate  Handling,  11.2.3-3  (1988), 
0.15  lb  PM10/hr  -  rock  transfer  to  truck  bin 
0.15  lb  PM10/hr  -  rock  transfer  to  trucks 
0.30  lb  PM10/hr  -  total  rock  transfer 
7.08  lb  PM10/day  -  total  rock  transfer 
1841.35  lb  PM10/yr  -  total  rock  transfer 


139) 


Process  Rate 

Emission 

Control 

Emission  Rate 

Eauioment  or  Activity            Max.  Daily        Annual 

Units              Factor             Upits 

Efficiency 

Max.  Daily        Annual 

Units 

Tunnel  Spoil  Placement                   5089     1323239 

ton              0.0020             lb/ton 

33% 

6.8              1779.9 

IbPMIO 

Assumptions:           0.0007  lb  PM10/ton,  A 

ggregate  Handling,  11.2.3-3  (1988), 

Calculated 

5089.4 

Values: 

1323239 

3.54 

920.68 

24 

0.0047 

0.0013 

6.61 

1718.5 

33% 

8  hr/day  -  grader  operation  (assumed) 
260  day/yr  -  grader  operation  (assumed) 
3  mph  -  grader  speed  (assumed) 
0.2754  lb  PM10/VMT,  Western  Coal,  Grading,  8.24-5 
0%  control  efficiency  for  truck  dump  emissions 
50%  control  efficiency  from  water  application  (Control  Techniques  for  PM  from  Stat  Sources, 

PEDCo,  9/82,  p.  5-14) 

ton/day  -  tunnel  spoil  dumped  by  truck 

ton/yr  -  tunnel  spoil  dumped  by  truck 

lb  PM10/day  -  truck  dump 

lb  PM10/yr  -  truck  dump 

mi/day  -  grader  travel 

mi/ton  -  grader  spreading  rate 

lbPM10/ton 

lb  PM1 0/day  -  grader  operation 

lb  PM10/yr  -  grader  operation 

composite  control  efficiency 


A-13-3 


EMISSION  ANALYSIS 


12/06/95 


Firm: 
Project 


MRC 


Equipment  or  Activity 
Transmission  Tower  Erecti 


Phase: 

Construction 

lergy  Company 

Alternative: 

Mitigated 

Process  Rate 

Emission 

Control 

Emission  Rate 

Max.  Daily        Annual 

Units 

Factor 

Units 

Efficiency 

Max.  Daily        Annual 

Units 

360             93600 

tons 

0.0203 

lb/ton 

50% 

3.7               950.0 

IbPMIO 

Assumptions:     Tower  pad  construction  produces  as  much  PM10  emission  as  wateriine  trenching. 
8  hr/day  -  construction  schedule  (assumed) 
260  day/yr  operation  (assumed) 

50%  control  efficiency  from  water  application  (Control  Techniques  for  PM  from  Stat  Sources, 

PEDCo,  9/82.  p.  5-14) 


Process  Rate 

Emission 

Control 

Emission  Rate 

Equipment  or  Activity 

Max.  Daily        Annual 

Units 

Factor 

Units 

Efficiency 

Max.  Daily        Annual 

Units 

Access  Road  Construction 

0.05               2.84 

road-miles 

66972.3 

Ib/road-mile 

50% 

1596.7          95131.0 

IbPMIO 

Assumptions:  15000  ft  access  road  length 

60  ft  -  disturbed  area  width 
9.58  ton  PM10/acre-yr  (Construction  Particulate  Analysis,  Harding  Lawson,  6/94,  Table  A-2. 

light-duty  vehicle  traffic  on  paved  roads  ignored) 
124  day/yr  -  operation  schedule  of  ADOT  project  studied  by  HLA 
86  acresyproject  -  project  size  of  ADOT  project  studied  by  HLA 
8  hr/day  -  construction  schedule  (assumed) 
50%  control  efficiency  from  water  application  (Control  Techniques  for  PM  from  Stat  Sources, 

PEDCo,  9/82,  p.  5-14) 

Calculated  20.7  acres  -  total  disturbed  area 

Values:  7.3  acre/mi  -  disturbed  area  rate 

248  day/project  -  project  life  of  ADOT  project  studied  by  HLA 
0.35  acres/day  -  equivalent  project  completion  rate  of  ADOT  project 
0.0477  mi/day  -  equivalent  project  completion  rate  of  EMEC  road  construction  phase 
59.6  day/project  -  life  of  EMEC  road  construction  phase 
154.6  lb  PM10/acre-day  (Construction  Particulate  Analysis,  HLA) 
3193.3  lbPM10/day 
95.1  ton  PM10/yr 
66972.3  lb  PM10/mi  road  constructed 


Process  Rate                                    Emission 

Equioment  or  Activity 

Max.  Daiiv        Annual             Units             Factor             Units 

Haul  Road  Use 

468.4             102.791              VMT                 NA                Ib/VMT 

Assumptions: 

6.0%  silt  content  (Air  Quality  Impacts  of  Eagle  Mountain  F 

Control  Emission  Rate 

Efficiency      Max.  Daily        Annual 


95% 


81.1 


12422.2 


Units 
lb  PM10 


20  day/yr  precipitation  >0.01  in.  (AP-42,  Fig.  13.2.2-1) 


Activity 

Tunnel  Portal  Concrete  Pour 

Tunnel  Portal  Rubble  Transfer 

Tunnel  Spoil  Transfer 

Crew  Transport 

Equipment  Servicing 


Activity 

Tunnel  Portal  Concrete  Pour 

Tunnel  Portal  Rubble  Transfer 

Tunnel  Spoil  Transfer 

Crew  Transport 

Equipment  Servicing 


Emission  Factor 


Speed 

Weight 

Wheels 

Max.  Daily 

Avg.  Annual 

Trip  Length 

Trip  Frequency 

(mph) 

(tons) 

m. 

(IbA/MT) 

nb/VMT) 

(mil 

(trips/day) 

(tpps/yr) 

30 

31 

10 

8.51 

8.05 

6.1 

10 

100 

30 

27.5 

10 

7.83 

7.40 

0.5 

32 

640 

30 

27.5 

10 

7.83 

7.40 

0.5 

204 

52930 

30 

1 

4 

0.49 

0.46 

5.0 

50 

13000 

30 

4 

6 
Emissi 

1.57 
on  Rate 

1.49 
Number 

5.0 

8 

2080 

(VMT/davl 

fVMT/vr) 

QbidayJ 

db/yr) 

of  Trucks 

60.6 

606.1 

516.0 

4877.2- 

2 

16.0 

320.0 

125.3 

2368.0 

1 

101.8 

26464.8 

796.9 

195840.2 

2 

250.0 

65000.0 

121.7 

29898.1 

25 

40.0 

10400.0 

62.9 

15461.5 

2 

95%  control  efficiency  from  MgCI  +  watering  (Fugitive  Dust  Controlfor  Haul  Roads,  BuMn,  1987,  p.  1 1) 


A-13-4 


EMISSION  ANALYSIS 


12/06/95 


Firm:  MRC 

Project:  Eagle  Crest  Energy  Company 


Phase:  Construction 

Alternative:     Mitigated 


CTHER  POLLUTANTS 


Power 

Load 

Power 

Rating 

Factor 

Demand 

Emission  Factor 

Equipment  or  Activity 

fl!Bi 

m 

mpj 

PM 

NOx 

VQC 

SQ2 

QQ 

Units 

Welldrilling  Rig 

209 

75% 

157 

0.82 

9.14 

1.4 

0.18 

6.8 

gm/hp-hr 

Watertine  Trencher 

71 

38% 

27 

0.82 

9.14 

1.4 

0.18 

6.8 

gm/hp-hr 

Portal  Hardrock  Drill 

209 

75% 

157 

0.82 

9.14 

1.4 

0.18 

6.8 

gm/hp-hr 

Frontend  Loader 

175 

54% 

95 

0.97 

9.32 

0.8 

0.18 

4.8 

gm/hp-hr 

Rubble  Haul  Truck 

350 

25% 

88 

0.6 

8.69 

0.8 

0.18 

2.8 

gm/hp-hr 

Portal  Transit  Mixer 

NA 

NA 

NA 

2.57 

18.95 

1.98 

0.52 

9.1 

gm/VMT 

Tunnel  Borer  Generator 

2600 

75% 

1950 

0.82 

9.32 

1.3 

0.18 

4.8 

gm/hp-hr 

Spoil  Haul  Truck 

350 

25% 

88 

0.6 

8.69 

0.8 

0.18 

2.8 

gm/hp-hr 

Spoil  Grader 

147 

54% 

79 

0.75 

8.69 

1.5 

0.18 

3.8 

gm/hp-hr 

Tower  Excavator 

71 

38% 

27 

0.82 

9.14 

1.4 

0.18 

6.8 

gm/hp-hr 

Road  Scraper 

290 

60% 

174 

0.82 

9.32 

1.3 

0.18 

4.8 

gm/hp-hr 

Road  Grader 

147 

54% 

79 

0.75 

8.69 

1.5 

0.18 

3.8 

gm/hp-hr 

Road  Roller 

99 

59% 

58 

0.6 

8.42 

0.8 

0.18 

3.1 

gm/hp-hr 

Utility  Vehicle 

NA 

NA 

NA 

2.57 

18.95 

1.98 

0.52 

9.1 

gm/VMT 

Crew  Vehicles 

NA 
Process  Rate 

NA 

NA 

2.57 

18.95 

1.98 
Emission  Rate 

0.52 

9.1 

gm/VMT 

EauiDment  or  Activity 

Max.  Daily 

Units 

PM 

NOx 

VQC 

SQ2 

CO. 

Unit? 

Welldrilling  Rig 

8 

hr 

2.3 

25.3 

3.9 

0.5 

18.8 

lb/day 

Watertine  Trencher 

8 

hr 

0.4 

4.3 

0.7 

0.1 

3.2 

lb/day 

Portal  Hardrock  Drill 

8 

hr 

2.3 

25.3 

3.9 

0.5 

18.8 

lb/day 

Frontend  Loader 

8 

hr 

1.6 

15.5 

1.3 

0.3 

8.0 

lb/day 

Rubble  Haul  Truck 

8 

hr 

0.9 

13.4 

1.2 

0.3 

4.3 

lb/day 

Portal  Transit  Mixer 

60.6 

VMT 

0.3 

2.5 

0.3 

0.1 

1.2 

lb/day 

k'  jnnel  Borer  Generator 

24 

hr 

84.6 

961.6 

134.1 

18.6 

495.2 

lb/day 

•vpoil  Haul  Truck 

48 

hr 

5.6 

80.5 

7.4 

1.7 

25.9 

lb/day 

Spoil  Grader 

8 

hr 

1.1 

12.2 

2.1 

0.3 

5.3 

lb/day 

Tower  Excavator 

8 

hr 

0.4 

4.3 

0.7 

0.1 

3.2 

lb/day 

Road  Scraper 

8 

hr 

2.5 

28.6 

4.0 

0.6 

14.7 

lb/day 

Road  Grader 

8 

hr 

1.1 

12.2 

2.1 

0.3 

5.3 

lb/day 

Road  Roller 

8 

hr 

0.6 

8.7 

0.8 

0.2 

3.2 

lb/day 

Utility  Vehicle 

40 

VMT 

0.2 

1.7 

0.2 

0.0 

0.8 

lb/day 

Crew  Vehicles 

250 

VMT 

1.4 

10.4 

1.1 

0.3 

5.0 

lb/day 

Subtotal 

105.2 

1206.5 

163.7 

23.6 

613.2 

lb/day 

Process  Rate 

Emission  Rate 

EauiDment  or  Activity 

Annual 

Units 

EM 

NOx 

VQC 

SQ2 

GO. 

Unit? 

Welldrilling  Rig 

48 

hr 

13.6 

151.6 

23.2 

3.0 

112.8 

Ib/yr 

Watertine  Trencher 

2080 

hr 

101.4 

1130.8 

173.2 

22.3 

841.3 

Ib/yr 

Portal  Hardrock  Drill 

32 

hr 

9.1 

101.1 

15.5 

2.0 

75.2 

Ib/yr 

Frontend  Loader 

80 

hr 

16.2 

155.3 

13.3 

3.0 

80.0 

Ib/yr 

Rubble  Haul  Truck 

80 

hr 

9.3 

134.1 

12.3 

2.8 

43.2 

Ib/yr 

Portal  Transit  Mixer 

606.1 

VMT 

3.4 

25.3 

2.6 

0.7 

12.2 

Ib/yr 

Tunnel  Borer  Generator 

5580 

hr 

19670.2 

223569.0 

31184.5 

4317.9 

115142.9 

Ib/yr 

Spoil  Haul  Truck 

11160 

hr 

1291.7 

18707.6 

1722.2 

387.5 

6027.8 

Ib/yr 

Spoil  Grader 

2080 

hr 

273.0 

3163.2 

546.0 

65.5 

1383.2 

Ib/yr 

Tower  Excavator 

2080 

hr 

101.4 

1130.8 

173.2 

22.3 

841.3 

Ib/yr 

Road  Scraper 

238.3 

hr 

75.0 

852.0 

118.8 

16.5 

438.8 

lb/yr 

Road  Grader 

476.6 

hr 

62.6 

724.9 

125.1 

15.0 

317.0 

Ib/yr 

Road  Roller 

238.3 

hr 

18.4 

258.4 

24.6 

5.5 

95.1 

Ib/yr 

Utility  Vehicle 

10400- 

VMT 

58.9 

434.5 

45.4 

11.9 

208.6 

Ib/yr 

Employee  Vehicles 

65000 

VMT 

368.3 

2715.5 

283.7 

74.5 

1304.0 

Ib/yr 

Subtotal 

22072.5 

253254.1 

34463.8 

4950.3 

126923.3 

Ib/yr 

A-13-5 


EMISSION  ANALYSIS 

Firm:  MRC 

Project  Eagle  Crest  Energy  Company 


Phase:  Construction 

Alternative:    Mitigated 


12/06/95 


SUMMARY:   Daily  Emissions 


Fugitive 

Exhaust 

Total 

EauiDment  or  Activity 

PM1Q 

PM10 

PM1Q 

NOx 

voc 

SQ2 

QQ. 

Units 

Well  Drilling 

0.1 

0.1 

Weildrilling  Rig 

2.3 

2.3 

4.5 

6.8 

11.3 

18.1 

lb/day 
lb/day 
lb/day 
lb/day 
lb/day 

Waterline  Trenching 

3.7 

3.7 

Waterline  Trencher 

0.4 

0.4 

0.8 

1.2 

2.0 

3.1 

Tunnel  Portal  Construction 

1.5 

1.5 

Portal  Hardrock  Drill 

2.3 

2.3 

4.5 

6.8 

11.3 

18.1 

Frontend  Loader 

1.6 

1.6 

3.2 

4.9 

8.1 

12.9 

lb/day 

Rubble  Haul  Truck 

0.9 

0.9 

1.9 

2.8 

4.6 

7.4 

lb/day 

Portal  Transit  Mixer 

0.3 

0.3 

0.7 

1.0 

1.7 

2.7 

lb/day 

Tunnel  Drilling 

0.0 

0.0 

lb/day 

Tunnel  Borer  Generator 

84.6 

84.6 

169.2 

253.8 

423.0 

676.8 

lb/day 

Tunnel  Spoil  Transfer 

5.3 

5.3 

lb/day 

Spoil  Haul  Truck 

5.6 

5.6 

11.1 

16.7 

27.8 

44.4 

lb/day 

Tunnel  Spoil  Placement 

6.8 

6.8 

lb/day 

Spoil  Grader 

1.1 

1.1 

2.1 

3.2 

5.3 

8.4 

lb/day 

Transmission  Tower  Erection 

3.7 

3.7 

- 

lb/day 

Tower  Excavator 

0.4 

0.4 

0.8 

1.2 

2.0 

3.1 

lb/day 

Access  Road  Construction 

1596.7 

1596.7 

lb/day 

Road  Scraper 

2.5 

2.5 

5.0 

7.5 

12.6 

20.1 

lb/day 

Road  Grader 

1.1 

1.1 

2.1 

3.2 

5.3 

8.4 

lb/day 

Road  Roller 

0.6 

0.6 

1.2 

1.9 

3.1 

4.9 

lb/day 

Haul  Road  Use 

81.1" 

81.1 

lb/day 

Utility  Vehicle 

0.2 

0.2 

0.5 

0.7 

1.1 

1.8 

lb/day 

Crew  Vehicles 

1.4 

1.4 

2.8 

4.2 

7.1 

11.3 

lb/day 

TOTAL 


1804.1 


210.5 


315.7 


526.2 


841.9 


lb/day 


Annual  Emissions 

Fugitive 

Exhaust 

Total 

Eauipment  or  Activity 

PM1Q 

PM1Q 

PM1Q 

NOx 

VOC 

SQ2 

QQ. 

Units 

Well  Drilling 

0.8 

0.8 

Weildrilling  Rig 

13.6 

13.6 

151.6 

23.2 

3.0 

112.8 

Ib/yr 

Waterline  Trenching 

950.0 

950.0 

Ib/yr 

Waterline  Trencher 

101.4 

101.4 

1130.8 

173.2 

22.3 

841.3 

Ib/yr 

Tunnel  Portal  Construction 

29.3 

29.3 

Ib/yr 

Portal  Hardrock  Drill 

9.1 

9.1 

101.1 

15.5 

2.0 

75.2 

Ib/yr 

Frontend  Loader 

16.2 

16.2 

155.3 

13.3 

3.0 

80.0 

Ib/yr 

Rubble  Haul  Truck 

9.3 

9.3 

134.1 

12.3 

2.8 

43.2 

Ib/yr 

Portal  Transit  Mixer 

3.4 

3.4 

25.3 

2.6 

0.7 

12.2 

Ib/yr 

Tunnel  Drilling 

0.0 

0.0 

Ib/yr 

Tunnel  Borer  Generator 

19670.2 

19670.2 

223569.0 

31184.5 

4317.9 

115142.9 

Ib/yr 

Tunnel  Spoil  Transfer 

1381.0 

1381.0 

Ib/yr 

Spoil  Haul  Truck 

1291.7 

1291.7 

18707.6 

1722.2 

387.5 

6027.8 

Ib/yr 

Tunnel  Spoil  Placement 

1779.9 

1779.9 

Ib/yr 

Spoil  Grader 

273.0 

273.0 

3163.2 

546.0 

65.5 

1383.2 

Ib/yr 

Transmission  Tower  Erection 

950.0 

950.0 

Ib/yr 

Tower  Excavator 

101.4 

101.4 

1130.8 

173.2 

22.3 

841.3 

Ib/yr 

Access  Road  Construction 

95131.0 

95131.0 

Ib/yr 

Road  Scraper 

75.0 

75.0 

852.0 

118.8 

16.5 

438.8 

Ib/yr 

Road  Grader 

62.6 

62.6 

724.9 

125.1 

15.0 

317.0 

Ib/yr 

Road  Roller 

18.4 

18.4 

258.4 

24.6 

5.5 

95.1 

Ib/yr 

Haul  Road  Use 

12422.2 

12422.2 

Ib/yr 

Utility  Vehicle 

58.9 

58.9 

434.5 

45.4 

11.9 

208.6 

Ib/yr 

Crew  Vehicles 

368.3 

368.3 

2715.5 

283.7 

74.5 

1304.0 

Ib/yr 

TOTAL 

134716.9 

253254.1 

34463.8 

4950.3 

126923.3 

Ib/yr 

67.4 

126.6 

17.2 

2.5 

63.5 

ton/yr 

A-13-6 


EMISSION  ANALYSIS 


01/31/96 


Firm:  MRC 

Project         Eagle  Crest  Energy  Company 


Phase:         Operation 
Alternative:   Mitigated 


Process  Rate 
Equipment  or  Activity 


Max.  Dailv      Annual           Units 

20520        4814871          MWH 

PM 

NOx 

ROG 

S02 

CO 

Units 

Emission  Factor 

0.05 

2.93 

0.62 

0.006 

0.49 

Ib/MW-hr 

Emission  Rate 

1026 

60,124 

12,722 

123 

10,055 

lb/day 

240744 

14,107,573 

2,985,220 

28,889 

2,359,287 

Ib/yr 

Assumption  1140  MW- pump  input  (EMECA/L,  V.1,  p.  A-10) 

81  hr/wk  -  pumping  schedule  (EMEC  A/L,  V.1,  p.  A-1) 
18  hr/day-  max.  pumping  schedule  (EMEC  A/L,  V.1,  p.  A-10) 
5.0  lb  PM10/MMft3  (AP-42,  Table  1.4-1) 
0.6  lb  S02/MMft3  (AP-42,  Table  1.4-2) 

(Emission  factors  for  NOx,  ROG,  and  CO  from  backup  to  "Electric  Vehicles  and 
Powerplant  Emissions",  Angela  Tanghetti,  CEC,  6/95) 
1 000  BTU/ft3  -  heat  content  of  natural  gas  (assumed) 
10,000,000  BTU/MW-hr  (assumed) 

92%  transmission  efficiency  (assumed) 

Calculated  4224  hr/yr  -  pumping  schedule 

Values:  20520  MW-hr/day  -  pump  energy  consumption 

4814871  MW-hr/yr  -  pump  energy  consumption 


Equipment  or  Activity 
Access  Road  Use 

Assumptions 


Process  Rate  Emission 

Max.  Dailv      Annual  Units  Factor  Units 

35.0  9,100  VMT  NA  IbA/MT 


Control  Emission  Rate 

Efficiency     Max.  Daily      Annual 
95%  1.4  342.8 


Units 
IbPMIO 


6.0%  silt  content  (Air  Quality  Impacts  of  Eagle  Mountain  Project,  SR,  8/90,  Table  27) 
20  day/yr  precipitation  >0.01  in.  (AP-42,  Fig.  13.2.2-1) 


Activity 

Crew  Transport 
Equipment  Servicing 


Speed 
(mph) 

30 

30 


Weight 

(tons) 

1 

4 


Emission  Factor 
Wheels      Max.  Daily  Avg.  Annual  Trip  Length         Trip  Frequency 

{#1  (IbA/MT)       (IbA/MT)  (mi)  (trips/dav)      (trips/vr) 

4  0.49  0.46  5.0  5  1300 

6  1.57  1.49  5.0  2  520 


Activity  (VMT/dav)     (VMT/vr) 

Crew  Transport       25.0  6500.0 

Equipment  Servicing        10.0  2600.0 


Emission  Rate 
(Ib/dav)  (Ib/vr) 

12.2  2989.8 

15.7  3865.4 


Number 
of  Trucks 

2 

1 


95%  control  efficiency  from  MgCI  +  watering  (Fugitive  Dust  Controlfor  Haul  Roads,  BuMn,  1987,  p.  11] 
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EMISSION  ANALYSIS 


12/06/95 


Firm:            MRC 

Project:        Eagle  Crest  Energy  Company 

Phase: 
Alternative: 

Operation 
Mitigated 

OTHER  POLLUTANTS 
Equipment  or  Activity 

Power 

Rating 

(hpi 

Load 
Factor 

m 

Power 
Demand 

m 

PM     - 

NQx 

Emission  I 
VOC 

ractor 
S02 

QQ. 

Units 

Utility  Vehicle 
Crew  Vehicles 

NA 
NA 

NA 
NA 

NA 
NA 

2.57 
2.57 

18.95 
18.95 

1.98 
1.98 

0.52 
0.52 

9.1 
9.1 

gm/VMT 
gmA/MT 

Equipment  or  Activitv 

Process  Rate 
Max,  Daily 

Units 

PM 

NOx 

Emission  Rate 
VOC 

$02 

£Q_ 

Units 

Utility  Vehicle 
Crew  Vehicles 

10 
25 

VMT 
VMT 

Subtotal 

0.2 

1.4 
1.6 

1.7 
10.4 
12.1 

0.2 

1.1 
1.3 

0.0 
0.3 
0.3 

0.8 
5.0 
5.8 

lb/day 
lb/day 
lb/day 

EquiDment  or  Activitv 

Process  Rate 
Annual 

Units 

PM 

NOx 

Emission  Rate 
VOC 

SQ2 

QQ. 

Units 

Utility  Vehicle 
Crew  Vehicles 

2600 
6500 

VMT 
VMT 

Subtotal 

58.9 
368.3 
427.2 

434.5 
2715.5 
3150.0 

45.4 
283.7 
329.1 

11.9 
74.5 
86.4 

208.6 

1304.0 

1512.7 

Ib/yr 
Ib/yr 
Ib/yr 

A-13-8 


EMISSION  ANALYSIS 


01/31/96 


Firm: 
Project: 


MRC 

Eagle  Crest  Energy  Company 


Phase:         Operation 
Alternative:   Mitigated 


% 


SUMMARY  Daily  Emissions 

Equipment  or  Activity 

Energy  Supply  to  Pump 

Access  Road  Use 

Utility  Vehicle 
Crew  Vehicles 

TOTAL  ONSITE  EMISSIONS 

TOTAL  OFFSITE  EMISSIONS 

GRAND  TOTAL 

Annual  Emissions 

Equipment  or  Activity 

Energy  Supply  to  Pump 

Access  Road  Use 

Utility  Vehicle 
^  Crew  Vehicles 

TOTAL  ONSITE  EMISSIONS 

TOTAL  OFFSITE  EMISSIONS 

GRAND  TOTAL 


Fugitive 
PM10 

Exhaust 
PM10 

Total 
PM10 

NOx 

VOC 

S02 

CO 

Units 

NA 

NA 

1026.0 

60123.6 

12722.4 

123.1 

10054.8 

lb/day 

1.4 

0.2 
1.4 

1.4 
0.2 
1.4 

0.5 
2.8 

0.7 
4.2 

1.1 
7.1 

1.8 
11.3 

lb/day 
lb/day 
lb/day 

3.0 

3.3 

4.9 

8.2 

13.1 

lb/day 

1026.0 

60123.6 

12722.4 

123.1 

10054.8 

lb/day 

1029.0 
0.515 

60126.9 
30.1 

12727.3 
6.4 

131.3 
0.1 

10067.9 
5.0 

lb/day 
ton/day 

Fugitive 
PM10 

Exhaust 
PM10 

Total 
PM10 

NOx 

VOC 

S02 

CO 

Units 

NA 

NA 

120.4 

7053.8 

1492.6 

14.4 

1179.6 

ton/yr 

0.2 

0.0 
0.2 

0.2 
0.0 
0.2 

0.2 
1.4 

0.0 
0.1 

0.0 
0.0 

0.1 
0.7 

ton/yr 
ton/yr 
ton/yr 

0.4 

1.6 

0.2 

0.0 

0.8 

ton/yr 

120.4 

7053.8 

1492.6 

14.4 

1179.6 

ton/yr 

120.8 

7055.4 

1492.8 

14.5 

1180.4 

ton/yr 
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Section  A-14 

Eagle  Mountain  Landfill  And  Recycling  Center 

Emission  Calculations 

Energy  Recovery  Systems 
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Section  A- 15 

Eagle  Mountain  Landfill  And  Recycling  Center 

Rail  Emission  Calculations 

for  SDAB  and  SCCAB 


* 


« 


A-15-1 


Impacts  in  San  Diego  and  South  Central  Coast  Air  Basins 


Assumptions: 

The  rail  distance  in  the  San  Diego  Air  Basin  is  the  rail  distance  of  62  miles  between  San  Diego  and  San  Celemente.  The  rail 
distance  in  the  South  Central  Coast  Air  Basin  is  the  65  mile  distance  from  Santa  Barbara  to  Chatsworth.  (These  distances 
were  taken  from  the  Booz-Allen  Report  on  rail  emissions.) 

Southern  Pacific  did  an  analysis  of  rail  fuel  use  fora  proposed  project  to  dispose  of  municipal  solid  waste  (MSW)  from  Napa 
county.  That  study  determined  that  the  weight  of  the  MSW  was  63%  of  the  trailing  weight  of  the  train.  In  that  analysis  two 
types  of  route— level  and  mountainous— were  examined.  The  level  route  data  were  used  for  San  Diego  and  South  Central 
Coast  rail  corridors.  For  this  simulation  the  train  used  0.994  gallons  of  fuel  per  thousand  trailing  ton  miles.  This  figure  is 
used  to  compute  the  fuel  use  for  the  routes  in  San  Diego  and  the  South  Central  Coast. 

Although  these  trains  will  not  be  counted  in  the  South  Coast  fleet  average  requirement  it  is  unlikely  that  the  railroads  will 
change  out  the  locomotives  in  at  the  Basin  boundaries.  Consequently  the  locomotives  are  assumed  to  have  a  67%  reduction 
in  NOx  for  the  mitigated  case  in  accordance  with  the  locomotive  measure  in  the  1994  California  SIP. 


Train  Fuel  Use  Calculations 

MSW  Weight  2560  tons 

Total  Trailing  Weight  4060  tons 

Fraction  of  Weight  due  to  MSW  63.05% 

Flat  Terrain  Fuel  Use  148  gallons 

Flat  Terrain  Trailing  Tons  4426  tons 

Rat  Terrain  Mileage  33.63  miles 

Flat  Terrain  Fuel/Trailing  Ton  Mile  0.000994  gallons/TTM 

San  Diego  Air  Basin  Data 

Route  Distance  62  miles 

MSW  Hauled  1000  tons/day 

Rail  Trailing  Tons  Loaded  1 ,585.9  trailing  tons/day 

Rail  Trailing  Tons  Empty  585.9  trailing  tons/day 

Round  Trip  Trailing  Tons  2,1 71 .9  trailing  tons/day 

Round  Trip  Fuel  Use  133.89  gallons/day 

Round  Trip  Fuel  Use  48,870  gallons/year 

South  Central  Coast  Air  Basin  Data 

Route  Distance  65  miles 

MSW  Hauled  600  tons/day 

Rail  Trailing  Tons  Loaded  951 .6  trailing  tons/day 

Rail  Trailing  Tons  Empty  351 .6  trailing  tons/day 

Round  Trip  Trailing  Tons  1,303.1  trailing  tons/day 

Round  Trip  Fuel  Use  84.22  gallons/day 

Round  Trip  Fuel  Use  30,741  gallons/year 

Emission  Impacts  in  Project  Alternative  without  Mitigation 

Species  NOx  CO             PM            VOC  S02 

Emission  Factor  lb/thousand  gallons  502.5  71.5           11.3  22.5  38.0 

San  Diego  Daily  Impact  (lb/day)  67  10                2  3  5 

San  Diego  Annaul  Impact  (tons/yr)  12  2                0  1  1 

South  Central  Coast  Daily  Impact  (lb/day)  42  6                 1  2  3 

South  Central  Coast  Annual  Impact  (tons/yr)  8  10  0  1 

Emission  Impacts  in  Reduced  Volume  Alternative  without  Mitigation 

Species                                                                   NOx            CO             PM            VOC  S02 

San  Diego  Daily  Impact  (lb/day)                                    52                7                1                2  4 

San  Diego  Annaul  Impact  (tons/yr)                                10                1                0               0  1 

South  Central  Coast  Daily  Impact  (lb/day)                     33                5                1                1  2 

South  Central  Coast  Annual  Impact  (tons/yr)                   6                10               0  0 

Emission  Impacts  in  Project  Alternative  with  Mitigation 

Species  NOx  CO             PM            VOC  S02 

Emission  Factor  lb/thousand  gallons  165.8  71.5            11.3  22.5  38.0 

San  Diego  Daily  Impact  (lb/day)  22  10                 2  3  5 

San  Diego  Annaul  Impact  (tons/yr)  4  2                 0  11 

South  Central  Coast  Daily  Impact  (lb/day)  14  6                 1  2  3 

South  Central  Coast  Annual  Impact  (tons/yr)  3  10  0  1 

Emission  Impacts  in  Reduced  Volume  Alternative  with  Mitigation 

Species                                                                   NOx            CO             PM            VOC  S02 

San  Diego  Daily  impact  (lb/day)                                    17                7                1  2  4 

San  Diego  Annaul  Impact  (tons/yr)                                 3                10  0  1 

South  Central  Coast  Daily  Impact  (lb/day)                      11                5                1  1  2 

South  Central  Coast  Annual  Impact  (tons/yr)                   2                10  0  0 

A- 15-2 
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Section  A- 16 

Emission  Calculations  for 

La  Paz  Landfill 


• 


A-16-1 


La  Paz  Landfill  Rail  Calculations 


Assumptions: 

The  rail  emissions  to  the  La  Paz  County,  Arizona,  landfill  will  the  same  (per  ton  of  waste)  as  those  to  the  Rail  Cycle 
Bolo  Station  landfill  plus  the  additional  emissions  for  the  remaining  111  miles  to  the  La  Paz  landfill.  (Distance  determined 
from  map  of  rail  route.)  For  this  cumulative  effects  analysis  a  total  of  12,000  tons  of  trash  per  day  was  assumed  to  come 
from  Los  Angeles. 

Southern  Pacific  did  an  analysis  of  rail  fuel  use  for  a  proposed  project  to  dispose  of  municipal  solid  waste  (MSW)  from 
Napa  county.  That  study  determined  that  the  weight  of  the  MSW  was  63%  of  the  trailing  weight  of  the  train.  In  that 
analysis  two  types  of  route— level  and  mountainous-were  examined.  The  level  route  data  were  used  for  the  route  between 
Amboy,  California  (Bolo  station)  and  the  La  Paz  landfill.  (Topographic  maps  show  that  the  terrain  in  this  area  is  essentially 
"level.")  For  this  simulation  the  train  used  0.994  gallons  of  fuel  per  thousand  trailing  ton  miles.  This  figure  is  used  to 
compute  the  fuel  use  for  the  additional  train  distance  between  Amboy  and  La  Paz. 

The  mitigated  results  were  calculated  here  by  assuming  the  same  percent  reduction  between  the  unmitigated  case  and  the 
mitigated  case  as  was  assumed  in  the  Rail  Cycle/Bolo  Station  EIR. 


Train  Fuel  Use  Calculations  from  SP  Simulation 

MSW  Weight  2560  tons 

Total  Trailing  Weight  4060  tons 

Fraction  of  Weight  due  to  MSW  63.05% 

Flat  Terrain  Fuel  Use  148  gallons 

Flat  Terrain  Trailing  Tons  4426  tons 

Flat  Terrain  Mileage  33.63  miles 

Flat  Terrain  Fuel/Trailing  Ton  Mile  0.000994  gallons/TTM 


Train  Fuel  Use  Calculations  for  Additional  Distance  to  La  Paz 


MSW  weight  (assumed) 
Required  trailing  weight  of  train 
Additional  Distance  from  Amboy  to  La  Paz 
Trailing  ton  miles  for  added  distance 
Fuel  use  for  additional  distance 


12,000  tons/day 
19,031  tons/day 
111  miles 
2,112,469  TTM/day 
2,100  gallons/day 


Emission  Factors  are  in  pounds  per  thousand  gallons 

NOx  CO  PM  HC  S02 

Emission    Emission    Emission    Emission    Emission 
Factor        Factor        Factor        Factor        Factor 
502.5  71.5  11.3  22.5  38.0 


Unmitigated  Case 

Additional  Emissions  (lb/day) 

Additional  Emissions  (tons/year) 

Bolo  Cycle  Emissions  (lb/day  for  21,000  tpd  MSW) 

Bolo  Cycle  Emissions  (tons/year  for  21,000  tpd  MSW) 

Total  Emissions  for  La  Paz  (lb/day) 

Total  Emissions  for  La  Paz  (tons/year) 

Mitigated  Case 

Additional  Emissions  (lb/day) 

Additional  Emissions  (tons/year) 

Bolo  Cycle  Emissions  (lb/day  for  21,000  tpd  MSW) 

Bolo  Cycle  Emissions  (tons/year  for  21,000  tpd  MSW) 


Rati  Emissions  for  La  Paz  (lb/day) 
Rail  Emissions  for  La  Paz  (tons/year) 


1,055.5 

150.2 

23.7 

47.3 

79.8 

192.63 

27.41 

4.33 

8.63 

14.57 

12,158.9 

9,167.1 

2,032.9 

2,186.3 

767.1 

2219 

1673 

371 

399 

140 

8,003 

5,389 

1,185 

1,297 

518 

1,461 

983 

216 

237 

95 

584.8 

14.6 

1.7 

5.7 

50.1 

106.73 

2.67 

0.31 

1.04 

9.14 

7,881.6 

1,045.8 

169.6 

307.0 

562.5 

1229.5 

163.1 

26.5 

47.9 

87.8 

5,089 

612 

99 

181 

3711 

929 

112 

18 

33 
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Table  A- 17-1 

Emission  Impact  of  Joshua:  Tree  National  Park 

Location  of  Emissions 

Inside  Park 

Outside  Park 

Visitors  Added  per  Year 

2,100,000 

Average  Visitors  per  Vehicle 

2.5 

Vehicles  Added  per  Year 

840,000 

Paved  Road  Distance  (miles) 

50 

100 

Unpaved  Road  Distance  (miles) 

2 

0 

Total  Distance  (miles) 

52 

100 

NOx  Running  Emission  Factor  (g/mi)* 

0.26 

CO  Running  Emission  Factor  (g/mi)* 

2.23 

Vehicle  PM10  Emission  Factor  (g/mi)* 

0.105 

Paved  Road  PM10  Emission  Factor  (lb/mi)** 

0.013 

Unpaved  Road  PM10  Emission  Factor 
(lb/mi)** 

2.45 

ROG  Running  Emission  Factor  (g/mi)* 

0.12 

S02  Emission  Factor  (g/mi)* 

0.05 

NOx  Running  Emissions  (tons/year) 

12.52 

24.07 

CO  Running  Emissions  (tons/year) 

107.37 

206.49 

Vehicle  PM10  Emissions  (tons/year) 

5.06 

9.72 

Paved  Road  PM10  Emissions  (tons/year) 

273.00 

546.00 

Unpaved  Road  PM10  Emissions  (tons/year) 

2,058.00 

0.00 

Total  PM10  Emissions  (tons/year) 

2,336.06 

555.72 

ROG  Running  Emissions  (tons/year) 

5.78 

11.11 

S02  Emissions  (tons/year) 

2.41 

4.63 

NOx  Start  Emission  Factor  (g/trip)* 

1.20 

CO  Start  Emission  Factor  (g/trip)* 

47.75 

ROG  Start  Plus  Hot  Soak  (g/trip)* 

1.57 

ROG  Diurnal  (g/ vehicle-day)* 

0.54 

Start  NOx  (tons/year) 

1.11 

1.11 

Start  CO  (tons/year) 

44.21 

44.21 

ROG  Start  Plus  Hot  Soak  (tons/year) 

1.45 

1.45 

ROG  Diurnal  (tons/year) 

0.50 

(0.50) 

Total  NOx  (tons/year) 

14 

25 

Total  CO  (tons/year) 

152 

251 

Total  PM10  (tons/year) 

2,336 

556 

Total  ROG  (tons/year) 

8 

12 

Total  S02  (tons/year) 

2 

5 

Notes:    *Vehicle  emission  factors  from  EMFA 
**Road  dust  emission  factors  from  AP 
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Attachment  B 
Initial  Construction  of  Proposed  Project 


B.l.    Construction  Phases 

Initial  construction  of  the  Proposed  Project  is  divided  into  five  main  construction 
projects:    (1)  improvement/extension  of  the  existing  Eagle  Mountain  Road; 
(2)  construction  of  Phase  I  intermodal  rail/truck  marshalling  yard  including 
refurbishing  existing  warehouse  and  shop  facilities;  (3)  reconstruction  of  the  existing 
Eagle  Mountain  rail  line;  (4)  preparation  of  the  first  phase  of  the  landfill. 
Improvement/extension  of  the  existing  Eagle  Mountain  Road  will  be  the  initial 
construction  phase  of  the  Proposed  Project;  and  (5)  improvement  to  Eagle  Mountain 
Townsite.   After  work  begins  on  the  Eagle  Mountain  Road  improvements,  the 
construction  of  the  Phase  I  intermodal/truck  marshaling  yard,  reconstruction  of  the 
existing  Eagle  Mountain  rail  line,  landfill  construction,  and  Townsite  improvements 
will  begin.   The  following  paragraphs  discuss  each  construction  project  in  more  detail 
and  describe  the  heavy  equipment  associated  with  construction  of  the  Proposed 
Project. 

B.l.l  Eagle  Mountain  Road 

The  existing  Eagle  Mountain  Road  will  be  improved  during  the  construction  of  the 
Eagle  Mountain  facility.   Eagle  Mountain  Road  runs  north  from  its  intersection  with 
Interstate  Highway  10  (approximately  4  miles  west  of  Desert  Center)  to  the  Colorado 
River  Aqueduct  Eagle  Mountain  Pumping  Plant.   This  road  will  be  widened  and 
improved  to  meet  the  design  standards  of  the  County  of  Riverside.   This  improvement 
to  the  Eagle  Mountain  Road  will  consist  of  widening  the  road,  adding  new  aggregate 
base,  new  pavement,  and  additional  drainage.   In  addition  to  improving  the  existing 
road,  this  construction  phase  will  include  an  extension  to  the  Eagle  Mountain  Road. 
The  Eagle  Mountain  Road  extension  will  be  used  to  access  the  landfill  from  the 
northern  terminus  of  the  existing  Eagle  Mountain  Road.   The  extension  will  begin 
from  just  south  of  the  Metropolitan  Water  District  Pumping  Station  and  follow  the 
alignment  of  the  old  Kaiser  Truck  Road.   It  will  then  be  routed  in  a  northerly 
direction  into  the  container  handling  facility  at  the  eastern  edge  of  the  project  site. 
Road  construction  will  initially  consist  of  clearing  the  roadway.   Next,  the  rough  earth 
work  will  take  place  to  bring  the  roadway  up  to  final  grade.    Finally,  sub-base  and 
aggregate  base  will  be  laid  down  before  the  asphalt  concrete  is  applied.   It  will  be 
necessary  to  construct  stream  crossings  and  add  drainage  systems  to  portions  of  the 
roadway  to  ensure  year  round  operation.   Diesel  scrapers,  dump  trucks,  bulldozers, 
graders,  frontend  loaders,  backhoes,  paving  machines,  and  compactors  will  be  used 
during  road  construction  (operating  approximately  8  hours  per  day). 
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B.1.2  Phase  I  Intermodal/Truck  Marshaling  Yard 

The  initial  development  of  the  Proposed  Project  will  also  include  the  construction  of 
the  Phase  I  in termodal/ truck  marshaling  yard.   The  intermodal/ truck  marshaling  yard 
will  be  used  to  receive  and  store  containers  from  trucks  and  trains.    Construction  of 
the  Phase  I  intermodal/ truck  marshaling  yard  will  include  the  following:    (1) 
renovation  of  existing  buildings  for  use  as  facilities  to  repair  and  maintain  landfill 
equipment  and  rolling  stock;  (2)  construction  of  a  wash  facility  used  to  keep  haul 
vehicles,  heavy  equipment,  and  refuse  containers  free  of  debris;  (3)  construction  of 
office  facilities;  (4)  construction  of  a  parallel  rail  spur  at  the  existing  terminus  of  the 
Eagle  Mountain  rail  line;  (5)  construction  of  access  roads  and  vehicle  parking;  and  (6) 
construction  of  drainage  systems.   Construction  of  plant  structures  will  consist  of 
clearing  facility  building  sites,  adding  aggregate  to  bring  facility  building  sites  to 
grade,  and  adding  plumbing  and  electrical  systems.   Diesel  bulldozers,  scrapers, 
frontend  loaders,  compactors,  graders,  backhoes,  paving  machines,  a  rail  laying 
machine,  and  dump  trucks  will  be  used  during  the  construction  of  the  Phase  I 
intermodal/ truck  marshaling  yard  (operating  approximately  8  hours  per  day). 

B.1.3  Eagle  Mountain  Rail  Line 

The  initial  Construction  of  the  Proposed  Project  will  also  include  reconstruction  of  the 
existing  Eagle  Mountain  industrial  rail  line.   The  entire  length  of  the  52  mile  long 
Eagle  Mountain  industrial  rail  line  will  be  inspected.    Only  portions  of  the  rail  line 
that  need  repair  will  be  worked  on.   The  reconstruction  of  these  portions  of  the  rail 
line  will  consist  of  replacing  rails,  ties,  and  ballast.   In  addition,  reconstruction  of  the 
rail  line  will  include  repair  and  improvement  of  existing  drainage  facilities.   Diesel 
scrapers,  bulldozers,  graders,  dump  trucks,  frontend  loaders,  a  rail  laying  machine, 
backhoes,  and  compactors  will  be  used  to  reconstruct  the  Eagle  Mountain  rail  line 
(operating  approximately  8  hours  per  day). 

B.1.4  Phase  I  of  Landfill 

Finally,  construction  of  the  Proposed  Project  will  consist  of  preparation  of  the  landfill 
to  accept  refuse.   Landfill  preparation  activities  will  include  leveling  and  grading 
certain  areas,  scaling  of  loose  rock,  construction  of  protective  structures  to  prevent 
damage  or  injury  from  falling  rock,  and  construction  of  the  landfill  liner  system. 
Permanent  drainage  works  will  be  installed  consisting  of  the  construction  of  dikes, 
drainage  channels,  and  sedimentation  basins  around  certain  areas  of  the  landfill. 
Preliminary  development  of  landfill  gas  and  leachate  collection  and  treatment  facilities 
will  involve  the  construction  of  leveled  areas  to  permit  the  installation  of  tanks  and 
other  processing  equipment.   As  with  other  areas  of  construction  within  the  project, 
Diesel-powered  bulldozers,  graders,  and  trucks  will  be  used.   It  should  be  noted  that 
the  construction  activities  associated  with  the  preparation  of  the  landfill  will  continue 
during  the  operation  of  the  project.   Consequently,  the  emission  estimates  contained  in 
Part  5  of  the  air  quality  impact  report  include  the  emissions  for  this  phase  of 
construction. 
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B.1.5  Townsite  Improvements 

The  Eagle  Mountain  Townsite  improvements  will  include  the  construction  of 
37  multiple  and  283  single  dwelling  units.    Construction  of  these  dwellings  will 
consist  of  clearing  building  sites,  adding  aggregate  to  bring  sites  to  grade,  and  adding 
plumbing  and  electrical  systems.   Diesel  bulldozers,  frontend  loaders,  compactors, 
scrapers,  graders,  and  backhoes  will  be  used  for  this  construction  project. 

B.1.6  Temporary  Equipment 

A  portable  asphalt  plant  and  a  portable  concrete  batch  plant  will  be  operated  during 
the  initial  construction  phase  of  the  Proposed  Project.   The  temporary  plants  will  be 
located  near  one  of  the  existing  Eagle  Mountain  coarse  tailing/overburden  piles.   The 
purpose  of  these  plants  is  to  supply  asphalt  and  concrete  for  road  and  plant  site 
building  construction.   Due  to  the  remote  location  of  the  Eagle  Mountain  facility,  it  is 
necessary  to  use  temporary  onsite  asphalt  and  concrete  batch  plants  rather  than  haul 
these  materials  from  existing  asphalt  and  concrete  batch  plants  located  in  Riverside 
County. 

B.1.7  Construction  Scheduling 

The  improvement/extension  of  the  Eagle  Mountain  Road  will  be  the  first  of  the  three 
construction  phases.   The  improvements  to  the  Eagle  Mountain  Road  are  scheduled  to 
take  approximately  20  weeks.   Within  a  few  weeks  after  construction  begins  on  the 
Eagle  Mountain  Road,  site  preparation  for  the  Phase  I  intermodal/truck  marshaling 
yard,  reconstruction  of  the  existing  industrial  rail  line,  and  landfill  development  will 
begin.   Construction  of  the  Phase  I  intermodal/truck  marshaling  yard  is  scheduled  to 
take  approximately  90  days  to  complete.   The  reconstruction  of  the  industrial  rail  line 
and  landfill  development  is  scheduled  to  take  approximately  120  days  to  complete. 
Improvements  to  the  Townsite  are  expected  to  take  approximately  20  weeks  to 
complete.   Therefore,  the  maximum  emissions  during  construction  of  the  Eagle 
Mountain  facility  will  occur  a  few  weeks  after  work  begins  on  improving  the  Eagle 
Mountain  Road  when  construction  of  the  intermodal/truck  marshaling  yard, 
reconstruction  of  the  industrial  rail  line,  landfill  development,  Eagle  Mountain  Road 
construction,  and  improvements  to  the  Townsite  will  occur  simultaneously. 

B.1.8  Emissions 

Fugitive  emissions  from  the  initial  construction  of  the  Proposed  Project  result  from: 
(1)  dust  entrained  during  excavation  and  grading  at  the  construction  sites;  (2)  dust 
entrained  during  travel  on  unpaved  haul  roads  and  across  unpaved  construction  sites; 
(3)  dust  entrained  during  aggregate  and  soil  loading  and  unloading  operations;  (4)  dust 
entrained  from  raw  material  transfer  at  the  portable  asphalt  and  concrete  batch  plants; 
and  (5)  wind  erosion  of  areas  disturbed  during  construction  activities.   Heavy 
equipment  exhaust  emissions  result  from:    (1)  exhaust  from  the  heavy  equipment  used 
for  excavation  and  construction;  (2)  exhaust  from  the  water  trucks  used  to  control 
construction  dust  emissions;  (3)  exhaust  from  Diesel  generators  located  at  the 
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temporary  asphalt  and  concrete  batch  plants;  and  (4)  exhaust  from  heaters  located  at 
the  temporary  asphalt  plant. 


B.2.  Available  Mitigation  Measures 

B.2.1  Mitigation  of  Heavy  Equipment  Emissions 

Exhaust  pollutant  emissions  from  the  Diesel  heavy  equipment  used  during  project 
construction  will  contribute  to  the  overall  emissions  during  the  construction  phase  of 
the  Proposed  Project.   Measures  which  could  be  taken  to  mitigate  these  emissions 
include  the  following: 

1.  operational  measures,  such  as  limiting  time  spent  with  the  engine  idling  by 
shutting  down  equipment  when  not  in  use; 

2.  regular  preventive  maintenance  to  prevent  emission  increases  due  to  engine 
problems; 

3.  use  of  low  sulfur  and  low  aromatic  fuel  meeting  California  standards  for 
motor  vehicle  Diesel  fuel; 

4.  use  of  turbocharger  and  intercooled  Diesel  engines  when  available,  with 
retarded  injection  timing; 

5.  use  of  low-emitting  Diesel  engines  meeting  federal/California  emissions 
standards  for  highway  trucks;  and/or 

6.       electrification  of  temporary  asphalt  and  concrete  batch  plants 

Operational  Measures  to  Reduce  Emissions.   Operational  measures  to  conserve  fuel 
and  reduce  emissions  include  minimizing  engine  idle  time  and  using  only  the  number 
of  machines  required  for  a  given  volume  of  material  handled.   Idle  time  will  be 
minimized  by  instructing  equipment  operators  to  shut  down  their  machines  rather  than 
letting  them  idle  for  more  than  fifteen  minutes.   Operations  managers  will  be 
instructed  to  schedule  machines  and  operators  to  match  the  anticipated  material 
volume.   This  will  help  to  reduce  operating  costs  and  wear  and  tear  on  equipment  as 
well  as  emissions. 

Preventive  Maintenance.   All  construction  equipment  should  be  subject  to  regular 
preventive  maintenance  in  order  to  detect  and  prevent  mechanical  problems  which  can 
lead  to  increased  emissions.   These  mechanical  problems  include  clogged  air  filters, 
worn  or  damaged  turbochargers,  and  problems  with  the  fuel  injection  system. 
Equipment  operators  and  supervisors  should  be  instructed  to  report  any  evidence  of 
excessive  smoke  or  other  symptoms  so  that  the  equipment  can  be  scheduled  for 
maintenance  in  a  timely  fashion. 
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Low  Sulfur/Low  Aromatic  Fuel.   California  Air  Resources  Board  regulations 
limiting  the  sulfur  and  aromatic  content  of  motor  vehicle  Diesel  fuel  took  effect  in 
1993.   Construction  machinery  is  included  in  the  California  Air  Resources  Board's 
expanded  definition  of  a  "motor  vehicle."   Thus,  this  regulation  requires  all 
construction  equipment  to  use  low-sulfur/low  aromatic  fuel.   Since  construction 
equipment  engines  are  technically  similar  to  those  used  in  trucks,  the  reduction  in 
emissions  will  probably  be  of  the  same  order  as  that  projected  for  truck  engines  by 
the  California  Air  Resources  Board.    The  use  of  low-sulfur  fuel  will  reduce  S02 
emissions  by  90%,  and  will  reduce  PM10  emissions  by  roughly  0.07  g/BHP-hr,  which 
is  roughly  10-20%  of  anticipated  PM10  emissions.   Based  on  California  Air  Resources 
Board's  projections  for  truck  engines,  the  reduction  in  aromatic  content  should  reduce 
NOx  emissions  by  about  4%,  and  lead  to  a  further  10-20%  reduction  in  PM10 
emissions. 

Turbocharging/Intercooling/Retarded  Injection  Timing.   NOx  and  particulate 
emissions  from  Diesel  engines  can  be  reduced  through  a  combination  of 
turbocharging,  intercooling  (to  the  lowest  temperature  practical),  and  retarded 
injection  timing,  especially  at  high  loads.  Turbocharger  and  intercooled  engines 
should  be  chosen  for  all  major  Diesel  equipment  used  in  the  construction  of  the 
project,  unless  (a)  there  are  no  suitable  equipment  models  available  with 
turbocharging  and  intercooling,  either  as  standard  equipment  or  as  an  available 
option;  or  (b)  the  manufacturer  demonstrates  that  the  engine  achieves  similar 
emissions  performance  by  some  other  means.   This  latter  exception  would  include  on- 
highway  certified  engines,  or  engines  meeting  federal/California  Air  Resources  Board 
emission  standards  for  construction  equipment. 

Except  in  the  case  of  engines  which  are  already  emission-controlled  (in  which  case 
injection  timing  is  normally  retarded  already),  all  Diesel  engines  in  construction 
equipment  should  have  their  fuel  injection  timing  adjusted  to  a  retarded  setting.   The 
degree  of  timing  retardation  used  should  be  chosen  to  reduce  NOx  as  much  as 
possible,  while  minimizing  the  increase  in  smoke,  PM10,  and  VOC  emissions  due  to 
the  retarded  timing.   The  optimal  degree  of  timing  retardation  will  vary  from  one 
engine  model  to  another,  and  should  be  selected  in  consultation  with  the  engine 
manufacturer. 

Use  of  On-Highway  Engines.   In  addition  to  turbocharging,  low-temperature 
intercooling,  and  retarded  injection  timing,  Diesel  engines  certified  to  meet 
federal/California's  1994  emission  standards  for  on-highway  vehicles  will  exhibit  a 
number  of  other  emissions-related  modifications  and  control  technologies.   These  will 
generally  include  electronic  control  of  fuel  injection  timing  and  quantity,  increased 
fuel  injection  pressure,  and  optimization  of  piston  and  combustion  chamber  design  to 
reduce  emissions.   These  engines  will  be  required  to  emit  no  more  than  5.0  g/BHP-hr 
NOx  and  0. 10  g/BHP-hr  of  particulate  matter.    Achieving  these  targets  will  require 
extensive  engine  optimization,  so  that  these  on-highway  certified  engines  will 
generally  exhibit  lower  emissions  overall  than  off-highway  engines  retrofitted  with 
specific  emissions  controls.   Engines  meeting  1998  on-highway  standards  will  achieve 
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even  lower  NOx  emissions  (i.e.,  4.0  g/BHP-hr),  probably  through  the  use  of  still 
more  advanced  emission  control  technology. 

It  may  be  possible  to  use  these  engines  (or  similar  engines  utilizing  nearly  the  same 
technology)  in  construction  equipment,  such  as  the  bulldozers,  compactors,  loaders, 
scrapers,  and  off-highway  trucks.   This  will  not  always  be  possible,  however,  due  to 
the  important  differences  in  duty  cycle,  torque  rise  requirements,  engine  mounting, 
and  cooling  requirements  between  construction  machinery  and  on-highway  trucks. 
The  feasibility  of  using  an  on-highway  certified  engine  should  be  reviewed  for  each 
piece  of  construction  equipment,  and  such  engines  should  be  used  unless  (1)  there  is 
no  suitable  engine  available  or  (2)  the  mounting  and  installation  requirements,  or  duty 
cycle  limitations,  make  it  infeasible  to  use  any  available  engines  in  the  specific 
equipment  under  consideration. 

Electrification.   Replacement  of  the  Diesel  engine  electric  generators  used  for  the 
temporary  asphalt  plant  and  concrete  batch  plant  with  power  supplied  directly  from 
the  utility  grid  system  would  produce  virtually  a  100%  reduction  in  exhaust  emissions 
for  this  equipment. 


B.2.2  Mitigation  for  Fugitive  Dust  Impacts 

Fugitive  dust  emissions  due  to  material  handling  and  the  passage  of  vehicles  over 
paved  and  unpaved  roads  will  contribute  to  the  overall  emissions  during  initial 
construction  of  the  Proposed  Project.   Primary  sources  will  include  the  movement  of 
vehicles  over  paved  and  unpaved  roads,  the  excavation  of  soil,  the  spreading  and 
compaction  of  soil  and  aggregate,  and  wind  erosion  of  disturbed  areas. 

Road  Surfaces.   Fugitive  dust  emissions  from  unpaved  road  surfaces  should  be 
mitigated  by  either  water  application  or  chemical  dust  palliative  application.   For 
unpaved  roads  and  parking  lots  which  are  very  temporary,  frequent  watering  should 
be  used  to  maintain  surface  moisture  contents  to  levels  sufficient  to  minimize  dust 
emissions.   Water  application  rates  will  depend  on  onsite  traffic  levels  and  peak 
evaporation  rates. 

Chemical  dust  suppressants  applied  to  the  surface  of  unpaved  haul  roads  should  be 
used  to  control  fugitive  dust  emissions.   The  solution  application  rate  will  depend  on 
the  type  of  additive  used  (i.e.,  asphalt  emulsion,  petroleum  resin,  acrylic  cement, 
etc.)  and  concentration  of  the  solution.   Research  data  should  be  used  to  select  two  to 
four  commercial  products  for  onsite  testing  during  project  startup.   Demonstration 
sections  of  treated  roadway  should  be  visually  inspected  on  a  daily  basis  to  determine 
the  duration  of  dustless  operation.   The  additive  which  is  most  cost-effective  in 
maintaining  negligible  visible  emissions  should  be  chosen  for  ongoing  project  use. 
The  results  of  the  field  study  should  also  be  used  to  determine  the  necessary  chemical 
reapplication  interval. 
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Fugitive  dust  emissions  from  paved  road  travel  should  be  mitigated  by  vacuum 
sweeping  and/or  water  flushing  of  road  surface  to  remove  buildup  of  loose  material. 
The  paved  haul  roads  should  be  inspected  daily  to  determine  the  frequency  of  surface 
cleaning  necessary  to  minimize  dust  emissions.    In  addition,  chemical  stabilization  of 
blow  sand  areas  adjacent  to  paved  haul  roads  should  be  performed  to  minimize 
fugitive  dust  emissions. 

Soil  Excavation.   Fugitive  dust  emissions  from  the  excavation  of  soil  at  the 
construction  sites  should  be  mitigated  by  prewatering.   The  moisture  content  which 
achieves  nearly  dustless  conditions  upon  excavation  and  loadout  of  the  soil  should  be 
used  as  a  standard  operating  practice. 

Temporary  Concrete  Batch  Plant.  Fugitive  dust  emissions  from  batch  loading  and 
material  transport  at  the  concrete  batch  plant  should  be  mitigated  with  the  installation 
and  operation  of  spray  nozzles  or  filters  at  all  transfer  points. 

Temporary  Asphalt  Plant.   Fugitive  dust  emissions  from  batch  loading  and  material 
transport  at  the  asphalt  plant  should  be  mitigated  with  the  installation  and  operation  of 
spray  nozzles  or  filters  at  all  transfer  points. 

Wind  Erosion.   Fugitive  dust  emissions  from  wind  erosion  of  inactive  areas  disturbed 
from  construction  activities  should  be  mitigated  by  compacting  and  treating  with  a 
chemical  dust  suppressant  or  protected  with  a  fabric  cover. 


B.3.     Mitigation  Measures  Recommended  During  Initial  Construction  of  Project 

Based  on  the  discussion  in  the  preceding  section,  the  following  mitigation  measures 
are  recommended  during  the  initial  construction  of  the  Proposed  Project. 

Mitigation  Measure  MC-1:  Construction  Equipment  Operating  Procedures 

Mine  Reclamation  Corporation  and  its  contractors  should  ensure  that  equipment 
operators  at  the  project  construction  site  shut  down  their  engines  if  the  equipment  will 
be  idle  for  fifteen  minutes  or  longer.   The  number  of  machines  and  operators  to 
match  the  anticipated  material  volumes  should  be  scheduled  to  avoid  excessive 
queuing. 

Mine  Reclamation  Corporation  should  ensure  that  Diesel-fueled  equipment  at  the 
project  construction  site  receive  regular  preventive  maintenance,  in  accordance  with 
the  engine  manufacturers'  recommendations.   This  maintenance  should  include  daily 
visual  checks  for  excessive  smoke  by  the  operations  or  maintenance  staff.   Equipment 
which  is  observed  to  have  excessive  opacity  in  excess  of  20%  should  be  removed 
from  service  at  the  end  of  the  next  work  shift,  and  adjusted  and/or  repaired  before 
resuming  operation  at  the  construction  site. 
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Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:     Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  MC-2:  Diesel  Fuel  for  Construction  Equipment 

All  Diesel-fueled  equipment  at  the  project  construction  site  should  be  fueled  with 
Diesel  fuel  that  meets  the  requirements  of  the  California  Air  Resources  Board  for  on- 
high  way  motor  vehicles.   The  equipment  to  use  this  fuel  includes  the  oil-fired  heaters 
located  at  the  temporary  asphalt  plant.   Mine  Reclamation  Corporation  should 
maintain  a  record  of  all  Diesel  fuel  purchases  that  includes  a  statement  by  the  supplier 
that  the  fuel  complies  with  this  requirement. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:     Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  MC-3:  On-High  way  Engines  for  Construction  Equipment 

Prior  to  the  initial  construction  of  the  proposed  project,  Mine  Reclamation 
Corporation  should  evaluate  the  feasibility  of  operating  heavy-duty  Diesel  construction 
equipment  with  engines  which  are  certified  by  the  EPA/California  Air  Resources 
Board  for  use  in  on-highway  trucks.   If  such  engines  are  available  and  feasible,  Mine 
Reclamation  Corporation  should  operate  the  construction  equipment  with  equivalent 
on-highway  engines,  unless  (1)  there  is  no  suitable  engine  available;  or  (2)  the 
mounting  and  installation  requirements,  or  duty  cycle  limitations,  make  it  infeasible  to 
use  available  on-highway  engines  in  that  equipment. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:     Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  MC-4:  Low  NOx  Engine  Design  for  Construction  Equipment 

For  any  Diesel-fueled  construction  equipment  for  which  there  are  no  suitable  on- 
highway  equivalent  engines,  Mine  Reclamation  Corporation  should  operate  the 
equipment  with  engines  which  are  equipped  with  turbochargers  and  intercoolers  (or 
aftercoolers).    In  addition,  Mine  Reclamation  Corporation  should  maintain  these 
engines  with  the  fuel  injection  timing  retarded  to  a  level  recommended  by  the  engine 
manufacturer  for  reduced  NOx  emissions,  but  will  not  result  in  excessive  visible 
smoke  emissions. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:     Riverside  County  Planning  Department 

South  Coast  AQMD 
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Mitigation  Measure  MC-5:  Electrification  of  Asphalt  Plant 

Mine  Reclamation  Corporation  should  use  an  electric  version  of  the  temporary  asphalt 
plant,  unless  the  distance  between  a  suitable  power  source  and  the  asphalt  plant  makes 
it  infeasible  for  this  equipment. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:     Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  MC-6:  Electrification  of  Concrete  Batch  Plant 

Mine  Reclamation  Corporation  should  use  an  electric  version  of  the  temporary 
concrete  batch  plant,  unless  the  distance  between  a  suitable  power  source  and  the 
concrete  batch  plant  makes  it  infeasible  for  this  equipment. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:     Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  MC-7:  Unpaved  Road  and  Parking  Lot  Surfaces 

Mine  Reclamation  Corporation  should  apply  chemical  dust  suppressants  and/or  water 
as  a  dust  suppressant  to  all  unpaved  road  and  parking  lot  surfaces  during  construction 
operations.   The  chemical  dust  suppressant  should  be  selected  based  on  a  field 
evaluation  of  candidate  suppressants  conducted  upon  startup  of  the  project. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:     Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  MC-8:  Paved-Road  Travel 

Mine  Reclamation  Corporation  should  maintain  a  2-foot  freeboard  height  and/or  cover 
trucks  using  off  site  paved  haul  roads. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:     Riverside  County  Planning  Department 

South  Coast  AQMD 
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Mitigation  Measure  MC-9:  Soil/ Aggregate  Excavation 

Mine  Reclamation  Corporation  should  pre-water  all  areas  where  soil/aggregate 
excavation  will  take  place. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:     Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  MC-10:  Asphalt  Plant 

Mine  Reclamation  Corporation  should  install  and  operate  water  sprays  or  filters  on  all 
asphalt  plant  aggregate  open  transfer  points. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:     Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  MC-11:  Concrete  Batch  Plant 

Mine  Reclamation  Corporation  should  install  and  operate  water  sprays  or  filters  on  all 
concrete  batch  plant  aggregate,  sand,  and  portland  cement  open  transfer  points. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:      Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  MC-12:  Wind  Erosion 

As  needed,  Mine  Reclamation  Corporation  should  compact  and  treat  with  a  chemical 
dust  suppressant  or  protect  with  a  fabric  cover  all  inactive  areas  disturbed  by 
construction  activities  to  minimize  wind  erosion. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:     Riverside  County  Planning  Department 

South  Coast  AQMD 

Mitigation  Measure  MC-13:  Permanent  Road  Surfaces 

Mine  Reclamation  Corporation  should  periodically  clean  with  vacuum  sweepers 
and/or  water  flush  all  paved  roads  used  by  haul  trucks  to  minimize  the  buildup  of 
loose  surface  material. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:     Riverside  County  Planning  Department 

South  Coast  AQMD 
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Mitigation  Measure  MC-14:  Blow  Sand  Areas 

Mine  Reclamation  Corporation  should  chemically  stabilize  blowsand  areas  adjacent  to 
paved  haul  roads  in  the  project  area. 

Implemented  by:  Mine  Reclamation  Corporation 

Monitoring/Reporting  Agencies:     Riverside  County  Planning  Department 

South  Coast  AQMD 


B.4.  Estimation  of  Emissions  with  Mitigation  Measures 

Tables  B-l  through  B-5  show  the  estimated  daily  heavy  equipment  exhaust  and 
fugitive  dust  emissions  with  recommended  mitigation  measures.   Table  B-6  shows  the 
total  daily  emissions  associated  with  construction  of  the  Proposed  Project.   The  data 
show  that  the  recommended  mitigation  measures  have  the  greatest  benefits  for 
reducing  emissions  of  particulates,  oxides  of  nitrogen,  and  sulfur  dioxide.   The 
particulate  reductions  are  due  to  recommended  dust  suppression  mitigation  measures 
for  the  excavation  areas  and  unpaved  haul  roads.    The  oxides  of  nitrogen  reductions 
are  due  to  the  use  of  low  NOx  emitting  engines  in  construction  equipment.   The 
sulfur  dioxide  reductions  are  due  to  the  use  of  ultra-low  sulfur  fuel  in  all  Diesel 
burning  construction  heavy  equipment.   The  use  of  this  fuel  results  in  associated 
reductions  in  particulate  matter  emissions  as  well. 
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Attachment  C 
Screening  Level  Health  Risk  Assessment 


Attachment  C 

Screening  Level  Health  Risk  Assessment 

Eagle  Mountain  Landfill  and  Recycling  Center 


C.l.  Introduction 

The  following  paragraphs  discuss  the  results  of  the  screening  level  risk  assessment  for 
the  proposed  Eagle  Mountain  Landfill  and  Recycling  Center.   This  screening  level 
risk  assessment  analyzes  the  chronic  health  risk  due  to  long-term,  low-level 
exposures.    Acute  health  risks  were  not  evaluated  for  two  reasons.   First,  the  project 
is  not  expected  to  generate  large,  short-term  toxic  air  pollutant  releases  that  would 
result  in  high  groundlevel  concentrations.   The  primary  source  of  pollutants,  which 
will  be  discussed  later  in  this  report,  is  landfill  gas  seepage  from  the  landfill. 
Emissions  through  the  surface  of  the  landfill  and  from  the  flares  will  occur  at  a 
relatively  uniform  release  rate.   Acute  risks  are  generally  associated  with  accidental 
releases  or  with  short-term,  high  mass  flow  releases,  such  as  those  from  sterilization 
or  fumigation  processes,  which  may  be  coupled  with  adverse  meteorological 
conditions.    The  possibility  of  a  large  release  of  unburned  landfill  gas  from  the  flares 
is  remote.   In  the  event  of  a  flame-out  in  the  flares,  the  landfill  gas  blowers  would 
shut  down  immediately  thereby  preventing  the  release  of  raw  landfill  gas.   The  flares 
then  would  attempt  to  restart  automatically.   If  the  flame  could  not  be  reinitiated,  the 
blowers  would  stay  off  until  an  operator  could  correct  the  equipment  malfunction. 

C.2.  Emission  Sources  Analyzed 

The  following  equipment/activities  at  the  proposed  project  may  emit  carcinogenic  air 
pollutants  and  have  been  included  in  the  screening  level  risk  assessment: 

Landfill  gas  collection  system 

Landfill  gas  flares 

Fugitive  landfill  gas  leaks  from  surface  of  landfill 

Leachate/condensate  storage  tanks 

Gasoline  storage  and  dispensing  operations 

Emergency  natural  gas-fired  generators 

Diesel  equipment  operated  at  the  landfill  site 

Gasoline  vehicles  operated  at  the  Eagle  Mountain  Townsite 

C.3.  Choice  of  Models 

Both  simple  and  complex  terrain  models  were  used  to  investigate  potential  impacts  of 
toxic  air  pollutants  from  the  proposed  equipment/activities,  due  to  the  variability  of 
terrain  in  the  vicinity  of  the  project.    A  number  of  EPA-approved  air  quality 
dispersion  models  were  available  to  conduct  analyses  for  both  the  simple  and  complex 
terrain  surrounding  the  Eagle  Mountain  site.   ISCST3  is  the  EPA's  recommended 
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model  for  point  and  area  sources  in  simple  and  complex  terrain.   The  emergency 
generators  and  landfill  gas  flares  are  clearly  point  sources.   The  landfill  gas  collection 
system,  leachate/condensate  storage  tanks,  and  gasoline  storage  and  dispensing 
operations  were  also  represented  as  point  sources  in  this  analysis.   Fugitive  landfill 
gas  leaks  from  the  surface  of  the  landfill,  Diesel  onsite  equipment,  and  gasoline 
vehicles  at  the  Eagle  Mountain  Townsite  were  analyzed  as  area  sources. 

As  discussed  in  more  detail  in  the  following  section  on  emission  rates,  the  emissions 
from  the  landfill  gas  collection  system  are  due  to  pipeline  component  leaks  associated 
with  the  gas  blower  units.   Each  blower  system  will  be  enclosed  in  a  building 
equipped  with  a  single  exhaust  vent.   Therefore,  each  blower  building  represents  a 
separate  point  source. 

The  emissions  from  the  leachate/condensate  collection  system  are  due  to  evaporation 
from  leachate/condensate  temporarily  stored  in  aboveground  tanks.   Because  each 
leachate/condensate  storage  tank  is  equipped  with  a  single  vent  pipe,  each  tank  was 
modeled  as  a  separate  point  source. 

The  gasoline  storage  and  dispensing  operations  will  be  equipped  with  Phase  I  and  n 
vapor  collection  systems  which  route  gasoline  vapors  back  to  the  gasoline  storage 
tanks.   For  these  operations,  it  was  assumed  that  the  emissions  originate  from  the  vent 
pipes  on  the  gasoline  storage  tanks.   Therefore,  each  gasoline  storage  tank  was 
modeled  as  a  separate  point  source.   The  source  types  used  for  the  screening  level 
risk  assessment  are  shown  below. 


Source  Characterization 

Eagle  Mountain  Landfill  and  Recycling  Center 

Screening  Level  Risk  Assessment 

Type  of  Source 

Emission  Source 

Type  of 
Terrain 

Model  Used 

Point 

Flares,  Emergency  Generators, 
Leachate/Condensate  Storage 
Tanks,  Gasoline  Storage  Tanks, 
Landfill  Gas  Blower  Units 

Simple/ 
Complex 

ISCST3 

Area 

Fugitive  Leaks  from  Landfill 
Surface,  Diesel  Landfill 
Equipment,  Vehicles  at 
Townsite 

Simple/ 
Complex 

ISCST3 

C.4.   Stack  Parameters 

For  each  emission  source,  ISCST3  input  requirements  include  the  source  location,  the 
source  elevation,  stack  height,  stack  diameter,  stack  exit  temperature  and  velocity, 
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and  emissions.   Table  C-l  summarizes  the  source  characterizations  used  for  this 
analysis.   The  emissions  associated  with  each  unit  are  discussed  in  more  detail  in  the 
following  section  on  emission  rates. 

Table  C-l 

Eagle  Mountain  Landfill  and  Recycling  Center 

Risk  Assessment  Operating  Conditions 


Emission  Source 

Modeling  Parameters 

Averaging 
Period 

Release 
Height 
(meters) 

Exhaust 

Temperature 

(K) 

Stack  Diameter 
(meters) 

Exhaust 
Velocity 
(m/sec) 

Flares 

Annual 

22.9 

1144 

3.7 

13.3 

Fugitive  Landfill  Gas 

Annual 

2.0 

N/A 

N/A 

N/A 

Landfill  Gas  Blower  Systems 

Annual 

2.1 

298 

0r59 

2.0 

Leacbate/Condensate  Storage 
Tanks 

Annual 

2.7  (small 

tank) 
4.3  (large 

tank) 

298 

0.06 

0.1 

Gasoline  Storage  Tanks 

Annual 

2.5 

298 

0.06 

0.1 

Emergency  Generators 

Annual 

3.0 

978 

0.06 

5.5 

Diesel  Landfill  Equipment 

Annual 

5.0 

N/A 

N/A 

N/A 

Vehicles  at  Townsite 

Annual 

5.0 

N/A 

N/A 

N/A 

C.5.  Emission  Rates 

C.5.1  Landfill  Gas  Flares  And  Gas  Collection  System 

The  emission  rates  of  toxic  substances  from  the  landfill  gas  flares,  landfill  gas 
collection  system,  and  fugitive  landfill  gas  leaks  were  based  on  the  toxic 
concentrations  found  in  landfill  gas  from  340  existing  municipal  solid  waste  landfills 
located  in  California.    As  required  by  AB3525,  AB3374,  and  AB2588,  these 
substances  were  tested  and  reported  to  the  California  Air  Resources  Board  (CARB). 
The  concentrations  vary  widely  among  the  tested  sites  and  among  the  reported 
substances,  as  shown  in  Attachment  C-l.   To  estimate  the  probable  health  risks  for 
the  Proposed  Project,  the  average  concentration  of  each  pollutant  from  the  340  sites 
was  used  in  the  risk  assessment. 

The  emissions  associated  with  the  landfill  gas  collection  system  are  due  to  fugitive  gas 
leaks  at  pipeline  components.   Only  pipeline  components  on  the  discharge  side  of  the 
blower  units  are  under  positive  pressure.   Therefore,  in  order  to  estimate  fugitive 
emissions  for  the  landfill  gas  collection  system,  it  was  necessary  to  count  the  expected 
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number  of  pipeline  components  on  the  discharge  side  of  the  blower  units.   Types  of 
pipeline  components  that  may  emit  hydrocarbon  emissions  include  valves  and  flanges.  < 

Emission  factors  determined  from  a  study  done  by  the  American  Petroleum  Institute 
(API)  were  used  to  estimate  fugitive  emissions  from  the  landfill  gas  collection  system. 
The  detailed  emission  calculations  are  shown  in  Attachment  C-2  and  include  the  count 
of  each  category  of  pipeline  component  and  the  corresponding  hydrocarbon  emission 
estimate  for  each  type  of  component.   The  location  of  the  landfill  gas  blower  units  is 
shown  in  Figure  C-l. 

The  emission  estimates  for  the  landfill  gas  flares  assume  that  the  flares  destroy  98 
percent  of  the  toxic  hydrocarbons  contained  in  the  raw  landfill  gas.   This  hydrocarbon 
destruction  efficiency  was  supplied  by  the  flare  vendor.   The  detailed  emission 
calculations  for  the  flares  are  shown  in  Attachment  C-3.   The  location  of  the  flares  is 
shown  in  Figure  C-l. 

As  discussed  in  more  detail  in  Part  5,  as  a  result  of  the  stringent  design  and 
monitoring  requirements  of  SCAQMD  and  EPA  municipal  solid  waste  landfill 
regulations,  the  landfill  gas  collections  system  will  be  required  to  capture  at  a 
minimum  at  least  90%  of  the  gas  generated.   To  account  for  the  worst-case  fugitive 
landfill  gas  emissions,  this  analysis  assumes  that  10%  of  the  landfill  gas  generated 
escapes  into  the  atmosphere.   The  detailed  emission  calculations  for  fugitive  landfill 
gas  emissions  are  shown  in  Attachment  C-3. 

C.5.2  Leachate/Condensate  Collection  System  i 

The  emissions  associated  with  the  leachate/condensate  collection  and  storage  system 
are  due  to  the  storage  of  leachate/condensate  in  aboveground  storage  tanks.   The 
evaporative  emissions  from  the  leachate/condensate  storage  tanks  were  estimated  using 
the  EPA's  Hazardous  Waste  Treatment,  Storage  and  Disposal  Facilities  Air  Emissions 
Model  (CHEMDAT7).   The  CHEMDAT7  model  requires  information  regarding  the 
type  of  organic  material  present  in  the  stored  liquid.   The  organic  content  of  the 
stored  liquid  was  determined  from  an  EPA  study  of  municipal  landfill  condensate 
("Municipal  Landfill  Gas  Condensate",  October  1987,  PB88-1 13246).   The  EPA 
study  did  not  include  organic  concentrations  for  leachate.   Therefore,  for  emission 
calculation  purposes  it  was  assumed  that  the  combination  leachate/condensate  storage 
tanks  held  only  condensate.   This  results  in  an  overestimation  of  evaporative  organic 
emissions  because,  according  to  discussions  with  the  Los  Angeles  County  Sanitation 
District,  condensate  typically  has  a  volatile  organic  content  that  is  approximately  1000 
times  that  of  leachate.   The  detailed  emission  calculations  are  included  as  Attachment 
C-4.   The  location  of  the  leachate/condensate  storage  tanks  is  shown  in  Figure  C-l. 

C.5.3  Gasoline  Storage  And  Handling 

The  emissions  from  the  gasoline  storage  and  dispensing  operations  are  based  on  EPA 
emission  factors  for  gas  stations  equipped  with  Phase  I  and  II  controls.   In  order  to 
estimate  the  benzene  emissions  from  these  operations,  it  was  assumed  that  the  " 

gasoline  contained  a  maximum  benzene  content  of  1.2  percent  by  volume,  or 
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1.6  percent  by  weight  (as  required  by  CARB  standards  for  gasoline  sold  beginning 
March  1,  1996).   The  detailed  emissions  calculations  for  the  Planning  Area  2  and  3 
fuel  dispensing  operations  are  included  in  Attachment  C-5.   The  locations  of  the 
Planning  Area  2  and  3  fuel  dispensing  operations  are  shown  on  Figure  C-l. 

C.5.4  Emergency  Generators 

The  emissions  for  the  natural  gas-fired  emergency  generators  were  calculated  using 
SCAQMD-approved  air  toxic  emission  factors  for  natural  gas  combustion.   The 
emergency  generators  will  only  be  operated  one  hour  per  day,  once  a  week,  for 
maintenance  purposes.   All  emission  projections  for  the  risk  assessment  are  based  on 
operating  the  equipment  at  full  load  nominally  one  hour  per  day,  52  weeks  per  year. 
Detailed  emission  calculations  for  the  emergency  generators  are  shown  in 
Attachment  C-6.   The  locations  of  the  emergency  generators  are  shown  in 
Figure  C-l. 

C.5.5  Diesel  Landfill  Equipment 

The  emissions  for  the  Diesel  onsite  landfill  equipment  were  calculated  using  EPA- 
approved  air  toxic  emissions  factors  for  heavy-duty  Diesel  equipment.   While  the 
landfill  gas  flares  will  operate  at  a  constant  level  throughout  the  day,  the  onsite  Diesel 
landfill  equipment  will  operate  over  shorter  periods  during  the  day.    Consequently, 
the  emissions  for  these  sources  were  allocated  to  hours  of  the  day  based  on  the 
expected  equipment  operating  schedules.   As  trains  can  arrive  at  the  intermodal  yards 
any  hour  of  the  day,  onsite  rail  emissions  were  assumed  to  occur  24  hours  per  day. 
The  container  handling  cranes  in  the  intermodal  yards  will  operate  20  hours  per  day, 
the  transfer  trucks  will  operate  12  hours  per  day,  and  the  rest  of  the  onsite  landfill 
equipment  will  operate  10  hours  per  day.   Detailed  emission  calculations  for  the 
onsite  Diesel  landfill  equipment  are  shown  in  Attachment  C-7. 

C.5.6  Townsite  Vehicles 

The  emissions  for  the  vehicles  associated  with  the  Eagle  Mountain  Townsite  were 
calculated  using  EPA-approved  air  toxic  emission  factors  for  gasoline  vehicles.   The 
emissions  for  these  vehicles  were  assumed  to  occur  at  a  constant  level  throughout  the 
day.   Detailed  emission  calculations  for  the  Townsite  vehicles  are  shown  in 
Attachment  C-7. 

C.6.  Meteorological  Data  Base 

Actual  meteorological  data  collected  at  the  Eagle  Mountain  project  site  were  used  in 
preparing  this  screening  level  risk  assessment.   The  collection  and  preparation  of 
these  data  are  discussed  in  more  detail  in  the  air  quality  impact  analysis  contained  in 
Part  5  of  the  air  quality  impact  section. 
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C.7.  Receptor  Grid 

ISCST3  allows  the  user  to  define  both  gridded  arrays  of  modeling  receptors  and  sets 
of  "discrete"  receptors.    Discrete  receptors  were  used  in  this  analysis  to  capture 
plume  impacts  on  surrounding  terrain.    A  coarse  grid  of  discrete  receptors  was  used 
that  extends  from  the  project  boundary  outward  approximately  1  km,  with  receptor 
spacing  of  300  meters.   There  were  also  receptors  placed  along  the  boundary  of  the 
project  with  receptor  spacing  of  300  meters  and  less.   A  fine  grid  of  receptors  was 
used  at  the  southern  side  of  the  landfill  boundary  to  determine  the  maximum  impacts 
on  the  Eagle  Mountain  Townsite.   A  map  showing  the  receptors  used  in  the  risk 
assessment  is  included  as  Figure  C-l. 

C.8.  Calculation  of  Cancer  Risk 

Cancer  risk  was  determined  using  a  quantitative  approach,  based  on  the  estimated 
concentrations  from  the  dispersion  modeling  analysis  and  the  Unit  Risk  Value  for 
each  substance  in  question.   With  the  exception  of  the  risk  from  polynuclear  aromatic 
hydrocarbons  (PAHs)  from  the  natural-gas-fired  emergency  generators,  Diesel  landfill 
equipment,  and  gasoline  vehicles,  only  the  inhalation  pathway  was  considered  because 
all  the  substances  being  evaluated  are  gases  at  normal  temperatures.    To  compute  the 
cancer  risk,  the  annual  average  groundlevel  concentration  (in  /ig/m3),  determined 
from  the  dispersion  modeling,  was  multiplied  by  the  Unit  Risk  Value  as  follows: 

Groundlevel  Concentration  x  Unit  Risk  Value  =  Excess  Lifetime  Risk 

An  example  of  this  calculation  is  shown  in  Attachment  C-8.   For  the  PAH  emissions, 
total  risk  was  estimated  by  multiplying  the  inhalation  risk  value  by  an  SCAQMD- 
approved  multipathway  adjustment  factor  of  8.6  to  account  for  risk  due  to  additional 
pathways  (i.e.,  soil  ingestion,  plant  uptake).   The  PAH  emissions  from  the  natural- 
gas-fired  emergency  generators,  Diesel  landfill  equipment,  and  gasoline  vehicles  were 
the  only  pollutants  requiring  a  risk  adjustment  using  a  multipathway  factor. 

The  Unit  Risk  Values  (URVs)  were  taken  from  Table  m-6  of  the  California  Air 
Pollution  Control  Officer  Association's  AB  2588  Risk  Assessment  Guidelines, 
October  1993.   These  values  are  derived  from  studies  by  the  Office  of  Environmental 
Health  Hazard  Assessment  of  Cal-EPA,  and  the  U.S.  Environmental  Protection 
Agency.   They  represent  the  probability  of  contracting  cancer  as  a  result  of  a  70-year 
exposure  to  1  /xg/m3  of  the  substance  in  question. 

C.9.  Results  Of  Risk  Assessment 

To  determine  off  site  risk  impacts,  each  emission  source  was  modeled  with  a  unit 
emission  impact  (an  emission  rate  of  1  g/s)  using  ISCST3,  and  the  resulting  unit 
impacts  (/xg/m3  per  g/s)  were  multiplied  by  the  appropriate  emission  rate  and  unit  risk 
value  for  each  pollutant.   For  receptors  located  outside  of  the  general  vicinity  of  the 
Eagle  Mountain  Townsite,  risk  impacts  were  adjusted  to  account  for  the  limited 
exposure  period  for  nonresidents.   This  adjustment  was  made  because  these  receptors 
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are  located  in  uninhabited  areas,  which  are  presently  zoned  by  the  County  of 
Riverside  for  mineral  resources/related  manufacturing  uses  or  natural  asset  zones. 
Because  of  the  steep  topography  in  these  areas,  it  is  unlikely  that  these  areas  will  be 
developed  for  residential  use  in  the  foreseeable  future.   For  nonresidential  receptors, 
risk  impacts  were  multiplied  by  a  factor  of  0.14  to  adjust  exposure  to  8  hours  per 
day,  240  days  per  year  for  46  years,  rather  than  the  residential  exposure  of  24  hours 
per  day,  365  days  per  year  for  70  years.   This  is  the  factor  recommended  in  the  AB 
2588  Risk  Assessment  Guidelines  for  worker  exposure.   The  full-length  input  and 
output  modeling  files  are  too  large  to  include  in  this  report.    If  requested,  these  files 
will  be  supplied  on  tape  or  floppy  disk.    Attachment  C-9  includes  abbreviated 
versions  of  the  modeling  files. 

The  probability  of  contracting  cancer  as  a  result  of  emissions  from  the  flares,  landfill 
gas  leaks  from  the  landfill  surface,  landfill  gas  collection  system,  leachate/condensate 
collection  system,  gasoline  dispensing  operations,  emergency  generators,  Diesel 
landfill  equipment,  and  Townsite  gasoline  vehicles  is  shown  in  Table  C-2.   As 
indicated  in  the  table,  the  estimated  maximum  residential  cancer  risk  is  5.4  x  10"6  and 
the  estimated  maximum  nonresidential  cancer  risk  is  9.7  x  10"7  .   The  receptors  for 
the  maximum  residential  and  nonresidential  risk  impacts  are  located  along  the 
northern  boundary  of  the  Eagle  Mountain  Townsite  and  the  southern  boundary  of  the 
landfill,  respectively  (see  Figure  C-l).   These  values  are  below  the  applicable 
SCAQMD  Rule  1401  cancer  risk  limit  of  ten  in  a  million  (1  x  10"5),  for  facilities 
equipped  with  Best  Available  Control  Technology  for  Toxics  (T-BACT).    Since  the 
SCAQMD  considers  the  use  of  gas  collections  systems  with  landfill  gas  flares  as  T- 
BACT  for  municipal  solid  waste  landfills,  the  Proposed  Project  qualifies  for  the  ten  in 
a  million  risk  threshold. 


Table  C-2 

Eagle  Mountain  Landfill  and  Recycling  Center 

Cancer  Health  Effect 


Maximum  Residential 
Cancer  Risk  Impact 

Maximum  Non-Residential 
Cancer  Risk  Impact 

Maximum  Cancer 
Burden 

5.4  x  10-6 

9.7  x  10-7 

0.03 

The  cancer  burden  is  a  measure  of  the  number  of  potential  cancer  cases  that  could 
occur  in  a  population  exposed  to  cancer  risks  greater  than  1  x  10"6.   The  cancer 
burden  is  determined  by  multiplying  the  cancer  risk  times  the  number  of  persons 
living  in  the  exposed  area.    A  cancer  burden  less  than  one  indicates  that  it  is  unlikely 
that  one  additional  cancer  case  will  develop  in  the  vicinity  of  the  project  due  to  the 
project's  operation.   The  South  Coast  Air  Quality  Management  District,  in  Rule  1401, 
specifies  that  the  cancer  burden  must  be  less  than  0.5  for  a  project  to  be  approvable. 
For  densely  populated  areas,  the  cancer  burden  may  be  estimated  for  each  census 
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tract,  using  the  population  in  the  tract  and  the  cancer  risk  estimated  to  occur  at  the 
centroid  of  the  tract.   In  the  case  of  the  Eagle  Mountain  project,  the  population  in  the 
vicinity  of  the  site  at  full  project  development  is  small  (less  than  5,000  persons). 
Therefore,  the  cancer  burden  could  be  conservatively  estimated  by  multiplying  the 
entire  populations,  whether  or  not  they  are  within  the  1  x  10"6  risk  area,  times  the 
maximum  estimated  cancer  risk.   Using  this  approach,  the  cancer  burden  was 
calculated  to  be  0.03,  which  indicates  that  the  occurrence  of  even  one  potential  cancer 
case  in  the  nearby  population  would  be  unlikely. 
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ATTACHMENT  C-l 

LANDFILL  GAS  TOXIC  SUBSTANCE  CONCENTRATIONS 
(From  CARB's  "Landfill  Testing  Program  Data  Analysis",  September  1990) 


.  TABLE  2. 
CONCENTRATION  STATISTICS  OF  SPECIFIED  CONTAMINANTS  AND  METHANE 

IN  LANDFILL  SAS  SAMPLES 


MtWRP*   OF  I  ANDFTLLS 
MMTAMTNANT  DFTFCTFD* 

MEDIAN 

AVFRA6Fb 

MAXIMUM13 

258 

9.5 

19 

73 

241 

38 

1,100 

45,000 

228 

30 

840 

11,000 

197 

37 

4,800 

160,000 

:                         180 

.    2UC 

650 

96,000 

180 

132U 

2,500 

480,000 

160 

106U 

2,200 

72,000 

65 

5.1U 

600 

98,000 

58 

0.8U 

•      360 

11,000 

31 

1.2U 

11 

2,100 

24 

0.3U 

4 

660 

COMPOUND 

METHANE 

PERCHLOROETHYLENE 

TRICHLOROETHYLENE 

METHYLENE  CHLORIDE 

1,1,1-TRICHLOROETHANE 

BENZENE 

YINYL  CHLORIDE 

ETHYLENE  DICHLORIDE 

CHLOROFORM 

CARBON  TETRACHLORIDE 

ETHYLENE  DIBROMIDE 

a.  Landfill  gas  sampling  was  conducted  at  340  landfills. 

b.  Medians  and  maximums  of  the  average  sampling  results  from  individual  sites 

c.  U  -  Means  non-detected;  the  number  shown  is  the  detection  limit. 
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ATTACHMENT  C-2 
EMISSION  CALCULATIONS  FOR  LANDFILL  GAS  COLLECTION  SYSTEM 
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ATTACHMENT  C-3 

EMISSION  CALCULATIONS  FOR  LANDFILL  GAS  FLARES 
AND  FUGITIVE  LEAKS  FROM  LANDFILL  SURFACE 


• 


Eagle  Mountain  Landfill  and  Recycling  Center 

Toxic  Air  Pollutant  Emissions  -  Flares  and  Landfill  Surface 

Landfill  Gas  Production  Rate  = 

46000 

scfm 

66.24 

MMscf/day 

Gas  Collection  Efficiency  = 

90% 

Flare  Gas  Feed  Rate  : 

41400  scfm 

Fugitive  Gas  Release 

4600  scfm 

Flare  Destruction  Efficiency(l)  = 

98.0% 

Fugitive 

Mole. 

Max. 

Flare 

Flare 

Landfill 

Total 

Weight 

Cone.  (2) 

Feed 

Emission 

Emission 

Emission 

Contaminant 

(Ib/lb-mol) 

(PPb) 

(Ib/hr) 

(Ib/hr) 

(Ib/hr) 

(Ib/hr) 

Vinyl  Chloride 

62.50 

2200 

0.90 

0.018 

0.10 

0.12 

Benzene 

78.11 

2500 

1.28 

0.026 

0.14 

0.17 

Ethylene  Dibromide 

173.86 

4 

0.00 

0.000 

0.00 

0.00 

Ethylene  Dichloride 

98.96 

600 

0.39 

0.008 

0.04 

0.05 

Methylene  Chloride 

84.94 

4800 

2.67 

0.053 

0.30 

0.35 

Carbon  Tetrachloride 

153.84 

11 

0.01 

0.000 

0.00 

0.00 

Trichloroethylene 

131.40 

840 

0.72 

0.014 

0.08 

0.09 

Chloroform 

119.39 

360 

0.28 

0.006 

0.03 

0.04 

Perchloroethylene 

165.83 

1100 

1.19 

0.024 

0.13 

0.16 

1,1,1  -Trichloroethane 

133.42 

650 

0.57 

0.011 

0.06 

0.07 

Footnotes: 

(1)  From  flare  vendor. 

(2)  From  CARB's  'The  Landfill  Testing  Program: 

Data  Analys 

>is  and  Evaluation  Guidelines", 

September  1990, 

Table  2,  (average  concentrations). 
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ATTACHMENT  C-4 

EMISSION  CALCULATIONS  FOR 
LEACHATE/CONDENSATE  COLLECTION  SYSTEM 


Eagle  Mountain  Landfill  and  Recycling  Center 

Toxic  Air  Pollutant  Emissions  ■ 

■  Leachate/Condensate  Tanks 

Small  Tank 

Large  Tank 

Emissions(l) 

Emissions(l) 

Pollutant 

(lbs/day) 

(lbs/day) 

Acetone 

1.50E-02 

3.40E-02 

Benzene 

3.10E-05 

8.70E-05 

Benzyl  Alcohol 

1.70E-04 

3.00E-04 

Cresol 

7.20E-03 

1.50E-02 

Dibutylphthalate 

9.70E-07 

1.70E-06 

Ethylbenzene 

1.50E-04 

3.90E-04 

Methyl  Ethyl  Ketone 

3.30E-06 

5.80E-06 

Methylene  Chloride 

4.90E-04 

1.40E-03 

Naphthalene 

2.90E-04 

7.70E-04 

Nitrosodimethylamine-n 

1.70E-05 

3.10E-05 

Phenol 

2.30E-04 

4.20E-04 

Toluene 

4.90E-04 

1.40E-03 

Tricholoroethane  (1,1,1) 

3.40E-04 

9.40E-04 

Xylene  (-0) 

5.80E-04 

1.60E-03 

Footnotes: 

(1)  From  EPA's  CHEMDAT7  model  for  storage  of  condensate. 
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ATTACHMENT  C-5 
EMISSION  CALCULATIONS  FOR  GASOLINE  DISPENSING  OPERATIONS 
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ATTACHMENT  C-6 
EMISSION  CALCULATIONS  FOR  THE  EMERGENCY  GENERATORS 
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ATTACHMENT  C-7 

EMISSION  CALCULATIONS  FOR 

ONSITE  DIESEL  LANDFILL  EQUIPMENT  AND 

TOWNSITE  GASOLINE  VEHICLES 


• 


* 


1 

Eagw  Mountain  LanoU  and  Racycang  Cantar 

Trade  Mr  Potutant  Giiaawna 

PTopoaad  Protect  Wkh  Mdgaaon 

Onaka  Baa 1  Eguaanant 

Numbar 

Opanrang  Data 
Mrs/Dav      Gala** 

Pev*/Yr 

Erri— on  Factera  flbarlOOO  gafl(1) 
Banzana         PAHs       ForiraaYJarwrda 

Oaky  Cniaaluna  (fcaroay) 

Dairy  Emaawna  (graae) 
Banzana             PAH*       Fonraldahyda 

TRUCK  MARSHALING  YARD 
Ovarhaad  Cm 
Rubbar-Tirad  Loadar 
Tranafar  Truck* 
Rail 

5 

1 
NM 
NM 

20 
10 
10 

24 

7 
25 

1 
3.8 

385 
385 
385 
385 

129&01 

129601 
1.28601 
129601 

1.13E-04 
1.13E-04 
1.13E-04 
1.13E-04 

3.976HXI 
3.976*00 
3.976HW 
3J76HX) 

0.09 
0.00 
0.00 
0.01 

0.00 
0.00 
0.00 

0.00 

2.78 
0.10 
0.04 
037 

4.75E-04 
1.69605 
8.786-08 
624E-0S 

4.15607 

1.48  £-08 
5.926-09 
5.45E-08 

1.46E-Q2 
521604 

2.046-04 
1-92E-03 

PHASE  II  INTERMOOAL  YARD 
Ran 
Ovarhaad  Oana 

NM 

5 

2« 
20 

4.8 

7 

385 
385 

1-2SE-01 
129601 

1.136-04 
1.13604 

397E*00 

3.976*00 

0.01 
0.O9 

0.00 

000 

0.46 
278 

7.86605 

4.756-04 

8.87E-08 
4. 156-07 

242E-03 
1. 466-02 

rVASTE  HAUUNO  FROM 

PHASE  1  INTERMOOAL  YARD 
Hosting  VaNcat 

28 

10 

7 

386 

129601 

1.13E-04 

3.976-00 

0.24 

0.00 

7.23 

1236-03 

1.0SE-06 

3.786-02 

WASTE  HA0UN3  FROM 
PHASE  II  INTERMOOAL  YARD 
Moaning  vahkat 

27 

10 

7 

365 

1-29E-01 

1.13604 

3.97E-MX1 

134 

0.00 

7.50 

128603 

1.12E-08 

3.946-02 

LAN0F1LL  FACE 
Craolar  Tractor 
Rabat  Compactor 

12 
12 

10 
10 

13 

14 

385 
385 

1296-01 

1.13E-04 
1.13E-04 

3.97E-O0 
3^76*00 

030 
022 

0.00 

CL0O 

8.19 
8.67 

1.086-03 
1.146-03 

9246-07 

9.956-07 

3256-02 
3.50  E-02 

DAILY  COVER  EXCAVATION.  HAUUNO 
ANO  SPREADING 

Ruobar-Tlrad  Loadar 

Haul  Truck 

CnMdar  Tractor 

2 
10 

1 

10 
10 

10 

12 

9-5 
9 

385 

385 
385 

129601 
1296-01 
1296-01 

1.13E-04 
1.13E4J4 
1.13604 

3^76*00 
3.976HM 
3.97E-HW 

0.03 
0.12 
0.01 

0.00 

0.00 
0.00 

0.95 
3.77 
038 

1.83E-04 
8.446-04 
8.10605 

1.42E-07 
5.83E-07 
S.33E-08 

5.00E-03 

1.986-02 
1.886-03 

DUST  CONTROL  ANO 
ROAD  MAINTENANCE 

WatarTirfcar 

MotorGraoar 

CnwXar  Tractor 

Vacuum  Swaapar 

7 
3 
1 
2 

10 
10 
10 
10 

11 
8 

a 

11 

365 

365 
385 

365 

1296-01 
1296-01 
1296-01 
129601 

1.13E-04 
1.13E-04 
1.13E-04 
1.13E-04 

3.97E-HX) 
3J7E«O0 

3.976*00 
3.97E*O0 

0.10 
0.02 
0.01 
0.03 

0.00 
0.00 
0.00 
0.00 

3.08 
0.71 
036 
0.87 

522E-04 
122E-04 
8.10E-05 
1 .48644 

4.58E-07 
1.07E-07 
S.33E-08 
1.306-07 

1.60E-02 
3.75E-03 
1.&BE-03 
4.59E-03 

FINAL  COVER  EXCAVATION,  HAUUNG 
ANO  SPREADING 

Rubbar-Tirad  Loadar 

Haul  Truck 

Cmnar  Tractor 

Compactor 

1 
3 

1 
1 

10 
10 
10 
10 

7 
8 

9 
10.5 

365 

385 
365 

365 

1.296-01 

1.29E-01 
1296-01 
1296-01 

1.13E-04 
1.13E-04 
1.13E-04 
1.13E-04 

3.97E«O0 
3.976*00 
3.976*00 

3.976-00 

0.01 
0.02 
0.01 
0.01 

0.00 

o.oo 

0.00 
0.00 

0.28 
0.71 

0.36 
0.42 

4.7SE-05 
122E-04 
8.10E-05 
7.12E-05 

4.15E-08 
1.07E-07 
5.336-08 
8.226-08 

1.46E-03 
3.75E-03 
1.886-03 
219E-03 

ma  CONSTRUCTION 

■•material 
^^tand  Loadar 
.rati  True* 
Craw**  Tractor 
Compactor 

1 

1 
1 
1 

10 
10 
10 
10 

7 

8 

9 

105 

365 
365 
365 
365 

1296-01 
129601 
1296-01 
1296-01 

1.136-04 
1.13E-04 
1.13E-04 
1.13E-04 

3.976*00 

3.97E*00 
3.976*00 
3-97E*O0 

0.01 
0.01 
0.01 
0.01 

0.00 
0.00 
0.00 
0.00 

0.28 
024 
036 
0.42 

4.7SE-0S 
4.07E-05 
8.10E-05 
7.12E-05 

4.15E-08 
3.55608 
5.33E-08 
822E-08 

1.46E-03 
1256-03 
1.886-C3 
2196-03 

LINER  CONSTRUCTION 
AGGREGATE  MATERIAL 

Froraand  Loadar 

Haul  Truck 

Crawtar  Tractor 

Compactor 

2 
9 

1 

1 

10 
10 
10 
10 

12 

9.5 

9 

10.5 

365 
365 
365 

365 

1296-01 
1.29E-01 
1296-01 
129601 

1.13604 
1.13E-04 
1.136-04 
1.136-04 

3.97E*00 
3.97E*00 

3.976*00 
3.97E-00 

0.O3 
0.11 
0.01 
0.01 

0.00 
0.00 
0.00 

0.00 

0.95 
3-39 
036 
0.42 

1.836-04 
5.80E-04 
8.106-05 
7.12E-05 

1.42E-07 
5.06E-07 
5.33E-08 
6226-08 

5.006-03 
1.786-02 
1.886-03 
2196-03 

BENCH  CLEARING 
Cranraar  Tractor 

1 

10 

9 

365 

1296-01 

1.136-04 

3-976*00 

0.01 

0.00 

0.38 

8.10605 

5.33E-0B 

1.88603 

MISCELLANEOUS 
Sackhoa 
LUtty  Truck 
Gradar 

2 
3 
1 

10 
10 
10 

25 
5 

8 

365 

365 
365 

129601 
1296-01 
1.29E-01 

1.136-04 
1.13E-04 
1.13E-04 

X976*O0 
3.976*00 

3.97E*00 

0.01 
0.02 
0.01 

0.00 
0.00 

ooo 

020 
0.60 
024 

339605 
1. 02604 
4.07E-05 

2986-08 
8.8AE-08 
3.556-08 

1.046-03 

3.13E-03 
125603 

TOTAL" 

1.7 

0.0 

53.8 

9.18603 

8.026-08 

282601 

Footnotaa: 

(1)  From  EPA'a  Teodo  Air  Pcautart  EwtaatQB  Factor* 

■  A  CcsaajMen  For  SaMctad  Air  Toodo  Cornpounda  And  Soureaa*.  2nd  EdWorv  Ctxobar  1080.  EPA-*5(»-«0-011. 

Eagia  Mountain  LanoM  and  RasycarTcantar 

Toode  Air  Peautanl  Crriaaion* 

Toanaka 

Oaary  Operation                 Cn* aaton  Factora  flbarvnkXI)                                 Daky  BajaaJenti  (banlay) 
Ecuomant                                                                    VMTTDay       Oaya/Yr     Banzana        PAH*       Formaldehyde                    Banzana        PAH*      Formaldarryoa 

Daky  Emaaiona  (graac) 
Banzana         PAH*       Formaldanvoa 

Baaajna  VahkJoe                                                                          386             365    4356-04      9.196-09      9.046-05 

a  17        o.oo          0.02 

8.836-04      1.886-08           123E-04 

Footnotaa: 

[1)  From  EPA'a  Tone  Mr  PoauBark  Brttatal  Factora-  A  Compilation  For  SolkCtad  A*-  Tome  Cornpounda  And  Soureaa'. 

2nd  EaWon.  Octobar  1900.  EPA-450/2-90-01 1 . 

C-7-1 


# 


ATTACHMENT  C-8 
SAMPLE  CALCULATIONS  FOR  ESTIMATES  OF  CARCINOGENIC  RISK 


# 


General  Calculation 

Cancer  Risk  =  Concentration  (/*g/m3)  x  Unit  Risk  Value  [(^g/m3)"1] 

Cancer  Risk  for  Benzene 

Cancer  Risk  =  1.89  x  10"2  /zg/m3  x  2.9  x  10'5  (jig/m3yl 
=  5.48  x  10"7 
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ATTACHMENT  C-9 
MODELING  INPUT  AND  OUTPUT  FILES 


m 


• 


CO  STARTING 
CO  TITLEONE 
CO  MOOELOPT 
CO  AVERT I ME 
CCLEOLLUTID 
UCOEF 
ITRRHGTS 
CO  RUNORNOT 
CO  ERRORFIL 
CO  FINISHED 


CO-POLL 

A 


EAGLE  HTN,  UNIT 
CONC   RURAL 
PERIOO 
OTHER 

0.000000E+00 
ELEV 
RUN 
ERRORS. OUT 


IMPACTS  FOR  RISK, 


FINE  GRID 
D FAULT 


Risk  modeling  was  conducted  with  four  input  files:  two  for  coarse  and  two  for 
fine  receptor  grids.  Two  files  for  each  grid  type  were  advisable  in  order  to 
limit  the  number  of  source  groups  per  run  below  the  number  of  16,  the  limit  for 
which  ISCST3  had  been  compiled  for  on  Sierra's  VAX/VMS  system.  This  source 
list,  for  the  second  run  for  the  fine  grid,  indicates  that  some  sources  are 
commented  out,  as  indicated  by  double  asterisks  (**).  Commented  out  sources 
for  this  fine  grid  run  were  actually  processed  in  the  other  fine  grid  run. 
Source  parameters  are  unchanged  from  those  listed  here,  however.  Coarse  grid 
runs  display  identical  source  lists. 


SO  STARTING 

**  LEADING  LETTERS  OF  SOURCE  NAME  MEANS: 
** 

**  UN  -  UNIT   (UNIT  IMPACTS) 


**  Source  Location  Cards: 

**  SRC ID     SRCTYP 


XS 


YS 


ZS 


**jn  | 


**S0  LOCATION 
**SO  LOCATION 
**S0  LOCATION 
**S0  LOCATION 
**en  LOCATION 
(LOCATION 
LOCATION 
**S0  LOCATION 
SO  LOCATION 
SO  LOCATION 
LOCATION 
LOCATION 
LOCATION 
LOCATION 
LOCATION 
'SO  LOCATION 


SO 
SO 
SO 
SO 
SO 


UNA1 
UNA2 
UNA3 
UNA4 
UNLAND1 
UNEMERG1 
UNEMERG2 
UNFLARE1 
UNFLARE2 
UNFLARE3 
UNFLARE4 
UNFLARE5 
UNFLARE6 
UNFLARE7 
UNFLARE8 
UNBL0WR1 


SO  LOCATION  UNBL0WR3 
SO  LOCATION  UNBL0UR5 
SO  LOCATION  UNBLOWR7 
**S0  LOCATION  UNGASPA2 
**SO  LOCATION  UNGASPA3 
**SO  LOCATION  UNSMLTNK 
**SO  LOCATION  UNLRGTNK 


AREA 

AREA 

AREA 

AREA 

AREA 

POINT 

POINT 

POINT 

POINT 

POINT 

POINT 

POINT 

POINT 

POINT 

POINT 
POINT 

POINT 

POINT 

POINT 
POINT 
POINT 
POINT 
POINT 


-2407.7 
-1169.3 
1500.0 
-1062.8 
-4000.0 
-1005.6 


2000 
-4234 
-4123.0 
-2562.0 
-2434.0 
1318 
1438 
1565 
1569 
-4179 
-2498.0 
1378.0 
1567.0 
-1279 
1369 
-3816 
-2308 


57.3 
105.8 
0.0 
-694.6 
400.0 
180.3 
819.1 
227.0 

185.0 

354.0 

371.0 

152.0 

169.0 

573.0 

733.0 
206.0 

363.0 

161.0 

653.0 

174.0 

366.0 

1532.4 

393.6 


488.1 


428 

339 

424 

575 

425.8 

317.5 

550.8 

548.3 

489.5 

488.0 

343.7 

339.4 

335.5 

334.7 
549.5 

488.8 

341.6 

335.1 
434.5 
342.1 
736.5 


488.1 


**  Source  Parameter  Cards: 
**  POINT:    SRCID        QS 
**  VOLUME:   SRCID        QS 
**  AREA:     SRCID        QS 


**S0  SRCPARAM 
**SO  SRCPARAM 
**SO  SRCPARAM 
**SO  SRCPARAM 
**SO  SRCPARAM 
**SO  SRCPARAM 
**SO  SRCPARAM 
*SO  SRCPARAM 
«^-2RCPARAM 
JCPARAM 
"rtCPARAM 
SO  SRCPARAM 
SO  SRCPARAM 
SO  SRCPARAM 
SO  SRCPARAM 


?^RC 

• 


UNA1 
UNA2 
UNA3 
UNA4 
UN LAND  1 
UNEMERG1 
UNEMERG2 
UN FLARE 1 
UN FLARE 2 
UNFLARE3 
UNFLARE4 
UNFLARE5 
UNFLARE6 
UNFLARE7 
UNFLARE8 


"SO  SRCPARAM  UNBLOWR1 


1997588E-07 
1997588E-07 
1997588E-07 
7798593E-06 
7282822E-07 
1.000000 
1 .000000 
1.000000 
1.000000 
1.000000 
1.000000 
1.000000 
1.000000 
1.000000 
1.000000 
1.000000 


HS 
HS 
HS 

5.0 
5.0 
5.0 
5.0 
2.0 
3.0 
3.0 
22.9 

22.9 

22.9 

22.9 

22.9 

22.9 

22.9 

22.9 

2.1336 


TS 

SYINIT 

XINIT 

1382.8 
2539.7 
526.2 
986.9 
3332.1 
977.6 
977.6 
1144.3 
1144.3 
1144.3 
1144.3 
1144.3 
1144.3 
1144.3 
1144.3 
298.0 


VS 

SZINIT 

YINIT 

1157.1 
947.1 
1027.3 
569.3 
1100.0 
5.525 
5.525 
13.255 
13.255 
13.255 
13.255 
13.255 
13.255 
13.255 
13.255 
2. 


DS 


ANGLE  SZINIT 


0, 
-13, 
0 
-23 
0, 
0.305 
0.305 
3.650 

3.650 

3.650 

3.650 

3.650 

3.650 

3.650 

3.650 
0.6879 


33 
33 
33 
33 
93 
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SO  SRCPARAM 

UNBLOWR3 

1.000000   2.1336    298.0 

2. 

0.6879 

SO  SRCPARAM 

UNBLOWR5 

1.000000   2.1336    298.0 

2. 

0.6879 

SO  SRCPARAM 

UNBLOWR7 

1.000000   2.1336    298.0 

2. 

0.6879 

**SO  SRCPARAM  UNGASPA2     1. 

000000 

2.54    298 

.0    0.1 

0.05715 

**SO  SRCPARAM  UNGASPA3     1. 

000000 

2.54    298 

.0    0.1 

0.05715 

**SO  SRCPARAM  UNSMLTNK     1. 

000000   2 

.7432    298 

.0    0.1 

0.05715 

**SO  SRCPARAM  UNLRGTNK     1. 

000000   4 

.2672    298 

.0    0.1 

0.05715 

**SO  BUILDHGT  UNBLOUR1  3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

**SO  BUILDHGT  UNBLOUR1  3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

**SO  BUILDHGT  UNBLOWR1  3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

**SO  BUILDHGT  UNBLOWR1  3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

**SO  BUILDHGT  UNBLOWR1  3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

**SO  BUILDHGT  UNBLOWR1  3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

**SO  BUILDWID  UNBLOWR1  12.15 

12.14 

11.85 

12.11 

12.12 

12.01 

**SO  BUILDWID  UNBLOUR1  11.54 

10.72 

9.58 

8.15 

6.47 

4.72 

**SO  BUILDWID  UNBLOWR1  6.59 

8.26 

9.69 

10.81 

11.61 

12.06 

**SO  BUILDWID  UNBLOWR1  12.15 

12.14 

11.85 

12.11 

12.12 

12.01 

**SO  BUILDWID  UNBLOWR1  11.54 

10.72 

9.58 

8.15 

6.47 

4.72 

**SO  BUILDWID  UNBLOWR1   6.59 

8.26 

9.68 

10.81 

11.61 

12.06 

SO  BUILDHGT 

UNBLOWR3 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBLOWR3 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBLOWR3 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBL0WR3 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBLOWR3 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBLOWR3 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDWID 

UNBLOWR3 

12.15 

12.14 

11.85 

12.11 

12.12 

12.01 

SO  BUILDWID 

UNBLOWR3 

11.54 

10.72 

9.58 

8.15 

6.47 

4.72 

SO  BUILDWID 

UNBLOWR3 

6.59 

8.26 

9.69 

10.81 

11.61 

12.06 

SO  BUILDWID 

UNBLOWR3 

12.15 

12.14 

11.85 

12.11 

12.12 

12.01 

SO  BUILDWID 

UNBLOWR3 

11.54 

10.72 

9.58 

8.15 

6.47 

4.72 

SO  BUILDWID 

UNBLOWR3 

6.59 

8.26 

9.68 

10.81 

11.61 

12.06 

SO  BUILDHGT 

UNBLOWR5 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBLOWR5 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBLOWR5 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBLOWR5 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBLOWR5 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBLOWR5 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDWID 

UNBLOWR5 

12.15 

12.14 

11.85 

12.11 

12.12 

12.01 

SO  BUILDWID 

UNBLOWR5 

11.54 

10.72 

9.58 

8.15 

6.47 

4.72 

SO  BUILDWID 

UNBLOWR5 

6.59 

8.26 

9.69 

10.81 

11.61 

12.06 

SO  BUILDWID 

UNBLOWR5 

12.15 

12.14 

11.85 

12.11 

12.12 

12.01 

SO  BUILDWID 

UNBLOWR5 

11.54 

10.72 

9.58 

8.15 

6.47 

4.72 

SO  BUILDWID 

UNBLOWR5 

6.59 

8.26 

9.68 

10.81 

11.61 

12.06 

SO  BUILDHGT 

UNBLOWR7 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBLOWR7 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBLOWR7 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBL0WR7 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBLOWR7 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDHGT 

UNBLOWR7 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

SO  BUILDWID 

UNBLOWR7 

12.15 

12.14 

11.85 

12.11 

12.12 

12.01 

SO  BUILDWID 

UNBL0WR7 

11.54 

10.72 

9.58 

8.15 

6.47 

4.72 

SO  BUILDWID 

UNBLOWR7 

6.59 

8.26 

9.69 

10.81 

11.61 

12.06 

SO  BUILDWID 

UNBL0WR7 

12.15 

12.14 

11.85 

12.11 

12.12 

12.01 

SO  BUILDWID 

UNBL0WR7 

11.54 

10.72 

9.58 

8.15 

6.47 

4.72 

SO  BUILDWID 

UNBLOWR7 

6.59 

8.26 

9.68 

10.81 

11.61 

12.06 

**  Hours  of  Day  1-2    3-7    8-12   13-17  18-22   23-24 

**SO  EMISFACT  UNA1    HROFDY  2*0.021  5*0.073  5*0.984  5*1.0  5*0.089  2*0.036 
**S0  EMISFACT  UMA2    HROFDY  2*0.021  5*0.073  5*0.984  5*1.0  5*0.089  2*0.036 
**S0  EMISFACT  UMA3    HROFDY  2*0.021  5*0.073  5*0.984  5*1.0  5*0.089  2*0.036 
**  Emission  scaling  factors  as  originally  developed  for  combustion-derived  PM10 
**  No  emission  scaling  factor  for  UNA4 


SO  EM I SUN IT   0.100000E+07  (GRAMS/SEC) 


(MICROGRAMS/CUBIC-METER) 


**SO  SRCGROUP 
**SO  SRCGROUP 
**SO  SRCGROUP 
**SO  SRCGROUP 
**SO  SRCGROUP 
**SO  SRCGROUP 
SO  SRCGROUP 


ONSITE  UNA1-UNA3 

TOWN  UNA4 
LANDFILL  UNLAND1 

EMERG1  UNEMERG1 

EMERG2  UNEMERG2 

FLARE1  UNFLARE1 
FLARE2    UNFLARE2 
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SO  SRCGROUP 

FLARE3 

UMFLARE3 

SO  SRCGROUP 

FLARE4 

UNFLARE4 

SO  SRCGROUP 

FLARE5 

UNFLARE5 

SO  SRCGROUP 

FURE6 

UNFLARE6 

SO  SRCGROUP 

FURE7 

UMFLARE7 

f&  SRCGROUP 

FLARES 

UNFLARE8 

Bo  SRCGROUP 

BLOUER1 

UNBLOUR1 

^  SRCGROUP 

BL0UER3 

UNBLOWR3 

SO  SRCGROUP 

BLOUER5 

UNBLOUR5 

SO  SRCGROUP 

BL0UER7 

UNBLOUR7 

**SO  SRCGROUP 

GASPA2 

UNGASPA2 

**SO  SRCGROUP 

GASPA3 

UNGASPA3 

**SO  SRCGROUP 

SMLTNK 

UNSMLTNK 

"SO  SRCGROUP 

LRGTNK 

UNLRGTNK 

SO  FINISHED 

RE  STARTING 

RE  ELEVUNIT  METERS 

ALL  RECEPTOR  ELEVATIONS  INTERPOLATED  FROM  USGS  DEM  DATA  FOR  SALTON  SEA  WEST 
QUADRANGLE,  50  METER  SPACING.   TOTAL  NUMBER  OF  RECEPTORS:   373 


RE  DISCCART 

-3000.0 

-300.0 

609.0 

RE  DISCCART 

-3000.0 

-250.0 

608.9 

RE  DISCCART 

-3000.0 

-200.0 

608.9 

RE  DISCCART 

-3000.0 

-150.0 

608.2 

List  of  receptors  abbreviated  to  conserve  space 


RE  DISCCART 
RE  DISCCART 
RE  DISCCART 
RE  DISCCART 
RE  DISCCART 
RE  DISCCART 


# 


, FINISHED 


ME  STARTING 
ME  INPUTFIL 
ME  ANEMHGHT 
ME  SURFDATA 
ME  UAIRDATA 
ME  WINDCATS 


2763.8 

0.0 

608.7 

2813.8 

0.0 

608.4 

2863.8 

0.0 

607.1 

2913.8 

0.0 

605.7 

2963.8 

0.0 

601.4 

3013.8 

0.0 

598.9 

[-.PLUVU23EISET2E.DAT 

10.0  METERS 

1000  1992  SURF NAME 

1000  1992  UAIRNAME 

1.54    3.09    5.14    8.23 
"ME  STARTEND  92  02  06  13  92  02  06  13 
ME  FINISHED 


10.80 


OU  STARTING 

OU  MAXTABLE  ALLAVE  50 

OU  FINISHED 


SETUP  Finishes  Successfully 


ISCST3  -  VERSION  95200 


"MODELOPTs:  CONC 


EAGLE  MTN,  UNIT  IMPACTS  FOR  RISK,  FINE  GRID 


RURAL  ELEV         D FAULT 

***     MODEL  SETUP  OPTIONS  SUMMARY 


01/23/96 
02:56:11 
PAGE   1 


"Intermediate  Terrain  Processing  is  Selected 

**Model  Is  Setup  For  Calculation  of  Average  CONCentration  Values. 

--  SCAVENGING/DEPOSITION  LOGIC  -- 

"Model  Uses  NO  DRY  DEPLETION.  DDPLETE  =  F 

"Model  Uses  NO  WET  DEPLETION.  UDPLETE  =  F 
£  '0  WET  SCAVENGING  Data  Provided. 
^H)del  Does  NOT  Use  GRIDDED  TERRAIN  Data  for  Depletion  Calculations 

"Model  Uses  RURAL  Dispersion. 

"Model  Uses  Regulatory  DEFAULT  Options: 
1.  Final  Plume  Rise. 

C-9-3 


2.  Stack- tip  Dounwash. 

3.  Buoyancy- induced  Dispersion. 

4.  Use  Calms  Processing  Routine. 

5.  Not  Use  Missing  Data  Processing  Routine. 

6.  Default  Wind  Profile  Exponents. 

7.  Default  Vertical  Potential  Temperature  Gradients. 

8.  "Upper  Bound"  Values  for  Supersquat  Buildings. 

9.  No  Exponential  Decay  for  RURAL  Mode 

••Model  Accepts  Receptors  on  ELEV  Terrain. 

**Model  Assumes  No  FLAGPOLE  Receptor  Heights. 

"Model  Calculates  PERIOD  Averages  Only 

"This  Run  Includes:   10  Source(s);     10  Source  Group(s);  and 

••The  Model  Assumes  A  Pollutant  Type  of:  OTHER 

••Model  Set  To  Continue  RUNning  After  the  Setup  Testing. 

••Output  Options  Selected: 

Model  Outputs  Tables  of  PER I 00  Averages  by  Receptor 

Model  Outputs  Tables  of  Overall  Maximum  Short  Term  Values  (MAXTABLE  Keyword) 

••NOTE:  The  Following  Flags  May  Appear  Following  CONC  Values:  c  for  Calm  Hours 

m  for  Missing  Hours 

b  for  Both  Calm  and  Missing  Hours 


343  Receptor(s) 


••Misc.  Inputs:  Anem.  Hgt.  (m)  =    10.00  ;    Decay  Coef. 
Emission  Units  =  (GRAMS/SEC) 
Output  Units   =  (MICROGRAMS/CUBIC-METER) 


0.0000E+00 


Rot.  Angle  =     0.0 
Emission  Rate  Unit  Factor  = 


0.10000E+07 


••Detailed  Error/Message  File: 
***  ISCST3  -  VERSION  95200  * 


••MOOELOPTs:  CONC 


ERRORS. OUT 

*•*  EAGLE  MTN,  UNIT  IMPACTS  FOR  RISK,  FINE  GRID 


RURAL  ELEV 


DFAULT 


01/23/96 
02:56:11 
PAGE   2 


POINT  SOURCE  DATA 


t 


NUMBER  EMISSION  RATE  BASE     STACK   STACK    STACK     STACK 

SOURCE     PART.  (USER  UNITS)     X        Y      ELEV.    HEIGHT  TEMP.    EXIT  VEL.  DIAMETER 
ID      CATS.  (METERS)  (METERS)  (METERS)  (METERS)  (DEG.K)   (M/SEC)   (METERS) 


BUILDING  EMISSION  RATE 
EXISTS   SCALAR  VARY 
BY 


UNFLARE2 
UNFLARE3 
UNFLARE4 
UNFLARE5 
UNFLARE6 
UNFLARE7 
UNFLARE8 
UNBL0UR3 
UNBLOUR5 
UNBL0UR7 
***  ISCST3 


0.10000E+01 
0.10000E+01 
0.10000E+01 
0.10000E+01 
0.10000E+01 
0.10000E+01 
0.10000E+01 
0.10000E+01 
0.10000E+01 
0.10000E+01 


-  VERSION  95200 


-4123. 
-2562. 
-2434. 

1318. 

1438. 

1565, 

1569. 
-2498.0 

1378.0 

1567.0 
***  EAGLE 


185.0 
354.0 
371.0 
152.0 
169.0 
573.0 
733.0 
363.0 
161.0 
653.0 


548.3 
489.5 
488.0 
343.7 
339.4 
335.5 
334.7 
488.8 
341.6 
335.1 


22.90 

22.90 

22.90 

22.90 

22.90 

22.90 

22.90 

2.13 

2.13 

2.13 


1144.30 

1144.30 

1144.30 

1144.30 

1144.30 

1144.30 

1144.30 

298.00 

298.00 

298.00 


13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 


00 
00 
00 


MTN,  UNIT  IMPACTS  FOR  RISK,  FINE  GRID 


3.65 
3.65 
3.65 
3.65 
3.65 
3.65 
3.65 
0.69 
0.69 
0.69 


NO 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

YES 

YES 


01/23/96 
02:56:11 
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••MOOELOPTs:  CONC 


RURAL  ELEV 


DFAULT 


GROUP  ID 


SOURCE  IDs  DEFINING  SOURCE  GROUPS 
SOURCE  IDs 


FLARE2    UNFLARE2, 


FLARE3    UNFLARE3, 


FLARE4    UNFLARE4, 


FLARES    UNFLARE5, 


C-9-4 


FLARE6  UNFLARE6, 

gfeRE7  UNFLARE7, 

FLARES  UN FLARES, 

8LOWER3  UNBL0UR3, 

BL0UER5  UNBL0UR5, 


BL0UER7   UNBL0UR7, 
***  ISCST3  -  VERSION  95200 


**MODELOPTs:  CONC 


EAGLE  MTN,  UNIT  IMPACTS  FOR  RISK,  FINE  GRID 


RURAL  ELEV         D FAULT 

***  DIRECTION  SPECIFIC  BUILDING  DIMENSIONS 


01/23/96 
02:56:11 
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SOURCE  ID:  UNBLOUR3 


IFV 

BH 

BU  UAK 

IFV 

BH 

BU  UAK 

IFV 

BH 

BU  UAK 

IFV 

8H 

BU  UAK 

IFV 

BH 

BU  UAK 

IFV 

BH 

BU  UAK 

1 

3.3, 

12.2,  0 

2 

3.3, 

12.1,  0 

3 

3.3, 

11.9,  0 

4 

3.3, 

12.1,  0 

5 

3.3, 

12.1,  0 

6 

3.3, 

12.0,  0 

7 

3.3, 

11.5,  0 

8 

3.3, 

10.7,  0 

9 

3.3, 

9.6,  0 

10 

3.3, 

8.2,  0 

11 

3.3, 

6.5,  0 

12 

3.3, 

4.7,  0 

13 

3.3, 

6.6,  0 

14 

3.3, 

8.3,  0 

15 

3.3, 

9.7,  0 

16 

3-3, 

10.8,  0 

17 

3.3, 

11.6,  0 

18 

3-3, 

12.1,  0 

19 

3.3, 

12.2,  0 

20 

3.3, 

12.1,  0 

21 

3.3, 

11.9,  0 

22 

3.3, 

12.1,  0 

23 

3.3, 

12.1,  0 

24 

3.3, 

12.0,  0 

25 

3.3, 

11.5,  0 

26 

3.3, 

10.7,  0 

27 

3.3, 

9.6,  0 

28 

3.3, 

8.2,  0 

29 

3.3, 

6.5,  0 

30 

3.3, 

4.7,  0 

31 

3.3, 

6.6,  0 

32 

3.3, 

8.3,  0 

33 

3.3, 

9.7,  0 

34 

3.3, 

10.8,  0 

35 

3.3, 

11.6,  0 

36 

3.3, 

12.1,  0 

SOURCE  ID:  UNBLOUR5 


IFV 

BH 

BU  UAK 

IFV 

BH 

BU  UAK 

IFV 

BH 

BU  UAK 

IFV 

BH 

BU  UAK 

IFV 

BH 

BU  UAK 

IFV 

BH 

BU  UAK 

1 

3-3, 

12.2,  0 

2 

3.3, 

12.1,  0 

3 

3.3, 

11.9,  0 

4 

3.3, 

12.1,  0 

5 

3.3, 

12.1,  0 

6 

3.3, 

12.0,  0 

fe 

3.3, 

11.5,  0 

8 

3-3, 

10.7,  0 

9 

3.3, 

9.6,  0 

10 

3-3, 

8.2,  0 

11 

3.3, 

6.5,  0 

12 

3.3, 

4.7,  0 

P' 

3-3, 

6.6,  0 

14 

3-3, 

8.3,  0 

15 

3.3, 

9.7,  0 

16 

3.3, 

10.8,  0 

17 

3.3, 

11.6,  0 

18 

3.3, 

12.1,  0 

19 

3.3, 

12.2,  0 

20 

3.3, 

12.1,  0 

21 

3.3, 

11.9,  0 

22 

3.3, 

12.1,  0 

23 

3.3, 

12.1,  0 

24 

3.3, 

12.0,  0 

25 

3.3, 

11.5,  0 

26 

3.3, 

10.7,  0 

27 

3.3, 

9.6,  0 

28 

3.3, 

8.2,  0 

29 

3.3, 

6.5,  0 

30 

3.3, 

4.7,  0 

31 

3.3, 

6.6,  0 

32 

3.3, 

8.3,  0 

33 

3.3, 

9.7,  0 

34 

3.3, 

10.8,  0 

35 

3-3, 

11.6,  0 

36 

3.3, 

12.1,  0 

SOURCE  ID:  UNBL0UR7 


IFV 

BH 

BU  UAK 

IFV 

BH 

BU  UAK 

IFV 

BH 

BU  UAK  IFV 

BH 

BU  UAK 

IFV 

BH 

BU  UAK 

IFV 

BH 

BU  UAK 

1 

3.3, 

12.2,  0 

2 

3-3, 

12.1,  0 

3 

3.3, 

11.9,  0     4 

3.3, 

12.1,  0 

5 

3-3, 

12.1,  0 

6 

3-3, 

12.0,  0 

7 

3.3, 

11.5,  0 

8 

3.3, 

10.7,  0 

9 

3.3, 

9.6,  0    10 

3.3. 

8.2,  0 

11 

3.3, 

6.5,  0 

12 

3.3, 

4.7,  0 

13 

3.3, 

6.6,  0 

14 

3.3, 

8.3,  0 

15 

3-3, 

9.7,  0    16 

3.3, 

10.8,  0 

17 

3.3, 

11.6,  0 

18 

3.3, 

12.1,  0 

19 

3.3, 

12.2,  0 

20 

3-3, 

12.1,  0 

21 

3.3, 

11.9,  0    22 

3.3, 

12.1,  0 

23 

3-3, 

12.1,  0 

24 

3.3, 

12.0,  0 

25 

3.3, 

11.5,  0 

26 

3.3, 

10.7,  0 

27 

3.3, 

9.6,  0    28 

3.3, 

8.2,  0 

29 

3.3, 

6.5,  0 

30 

3.3, 

4.7,  0 

31 

3.3, 

6.6,  0 

32 

3.3, 

8.3,  0 

33 

3.3, 

9.7,  0    34 

3.3, 

10.8,  0 

35 

3.3, 

11.6,  0 

36 

3.3, 

12.1,  0 

•** 

ISCST3 

-  VERSION 

95200 

**» 

***  EAGLE  MTN, 

UNIT 

IMPACTS  FOR  RISK 

,  FINE 

GRID 

*** 

01/23/96 

**" 

**4 

t 

02:56:11 
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"MODELOPTs:  CONC 


RURAL  ELEV 


D FAULT 


**  DISCRETE  CARTESIAN  RECEPTORS  ** 

(X-COORD,  Y-COORD,  ZELEV,  ZFLAG) 

(METERS) 


(  -3000.0, 

-300.0, 

609.0, 

0.0) 

(  -3000.0, 

-250.0, 

608.9, 

0.0); 

(  -3000.0, 

-200.0, 

608.9, 

0.0) 

(  -3000.0, 

-150.0, 

608.2. 

0.0); 

(  -3000.0, 

-100.0, 

608.4, 

0.0) 

(  -3000.0, 

-50.0, 

603.8, 

0.0); 

(  -3000.0, 

0.0, 

600.3, 

0.0) 

(  -2950.0, 

-300.0, 

609.0, 

0.0); 

(  -2950.0, 

-250.0, 

609.0, 

0.0) 

;        (  -2950.0, 

-200.0, 

609.0, 

0.0); 

(  -2950.0, 

-150.0, 

608.9, 

0.0) 

(  -2950.0, 

-100.0, 

608.9, 

0.0); 

List  of  receptors  abbreviated  to  conserve  space 


(  -2513.8, 


0.0, 


591.6, 


0.0); 


(  -2563.8, 
C-9-5 


0.0, 


587.8, 


0.0); 


-2613.8, 
-2713.8, 
-2813.8, 
-2913.8, 
-3013.8, 


**MODELOPTs:  CONC 


0.0, 

593.5, 

0.0) 

0.0, 

601.9, 

0.0), 

0.0, 

608.4, 

0.0), 

0.0, 

605.7, 

0.0), 

0.0, 

598.9, 

0.0), 

95200 

**» 

EAGLE  MTN,  Ul 
RURAL  ELEV 

(  -2663.8, 

(  -2763.8, 

<  -2863.8, 

(  -2963.8, 


D FAULT 


0.0, 
0.0, 
0.0, 
0.0, 


596.3, 
608.7, 
607. 1 , 
601.4, 


***  METEOROLOGICAL  DAYS  SELECTED  FOR  PROCESSING 
(1=YES;  0=NO) 


0.0) 
0.0) 
0.0) 
0.0) 


01/23i 
02:562 
PAGE 


1  1  1 

1  1  1 

1  1  1 

1  1  1 

1  1  1 

1  1  1 

1  1  1 


NOTE:  METEOROLOGICAL  DATA  ACTUALLY  PROCESSED  WILL  ALSO  DEPEND  ON  WHAT  IS  INCLUDED  IN  THE  DATA  FILE. 


UPPER  BOUND  OF  FIRST  THROUGH  FIFTH  UINO  SPEED  CATEGORIES 
(METERS/SEC) 

1.54,   3.09,   5.14,   8.23,   10.80, 


WIND  PROFILE  EXPONENTS 


STABILITY 

WIND 

SPEED  CATEGORY 

CATEGORY 

1 

2 

3 

4 

5 

6 

A 

.70000E-01 

.70000E-01 

.70000E-01 

.70000E-01 

-70000E-01 

.70000E-01 

B 

.70000E-01 

.70000E-01 

.70000E-01 

.70000E-01 

.70000E-01 

.70000E-01 

C 

.10000E+00 

.10000E+00 

.10000E+00 

.10000E+00 

.10000E+00 

.10000E+00 

D 

.15000E+00 

.15000E+00 

.15000E+00 

.15000E+00 

.15000E+00 

.15000E+00 

E 

.35000E+00 

.35000E+00 

•35000E+00 

.35000E+00 

.35000E+00 

.35000E+00 

F 

.55000E+OO 

.55O00E+OO 

.55000E+00 

.55000E+00 

.55000E+00 

.55000E+00 

• 


VERTICAL  POTENTIAL  TEMPERATURE  GRADIENTS 
(DEGREES  KELVIN  PER  METER) 


ISCST3 


♦♦MODELOPTs:   CONC 


STABILITY 

WIND  SPEED  CATEGORY 

CATEGORY 

1 

2 

3 

4 

5 

6 

A 

.OOOOOE+00 

.00O00E+O0 

.00000E+00 

.OOOOOE+00 

.OOOOOE+00 

.OOOOOE+00 

B 

.OOOOOE+00 

.OOOOOE+00 

.00000E+00 

.OOOOOE+00 

.OOOOOE+00 

.OOOOOE+00 

C 

.OOOOOE+00 

.00000E+00 

.OOOOOE+00 

.OOOOOE+00 

.OOOOOE+00 

.00000E+O0 

D 

.OOOOOE+00 

.OOOOOE+00 

.00000E+00 

.OOOOOE+00 

.OOOOOE+00 

.OOOOOE+00 

E 

.20000E-01 

.20000E-01 

.20000E-01 

.20000E-01 

.20000E-01 

.20000E-01 

F 

.35000E-01 

.35000E-01 

.35000E-01 

.35000E-01 

.35000E-01 

.35000E-01 

VERSION  95200 
INC 

*** 

EAGLE  MTN,  UNIT 
RURAL   ELEV 

IMPACTS  FOR  RISK, 
D FAULT 

FINE  GRID 

*** 
*** 

01/23/96 
02:56:11 
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THE   FIRST     24   HOURS  OF   METEOROLOGICAL  DATA 


FILE:    [-.PLUVU21EISET2E.DAT 


FORMAT:    (4I2,2F9.4,F6.1,I2,2F7.1  ,f9.4,f10.1  ,f8.4,  i'4,f7.2) 


SURFACE 

STATION  NO.: 

1000 

UPPER  AIR 

STATION  NO. 

:   1000 

NAME: 

SURFNAME 

NAME 

:  UAIRNAME 

YEAR: 

1992 

YEAR 

:   1992 

FLOW 

SPEED 

TEMP 

STAB 

MIXING  HEIGHT  (M) 

USTAR  M 

•0  LENGTH 

Z-0  IPCODE 

PRATE 

YEAR  MONTH 

DAY  HOUR 

VECTOR 

(M/S) 

<K) 

CUSS 

RURAL 

URBAN 

(M/S) 

(M) 

(M) 

(mm/HR) 

92 

1     1 

43.0 

4.11 

284.4 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

o.om 

92 

1     2 

68.0 

3.80 

284.5 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

:  P 

92 

1     3 

37.0 

5.28 

283.9 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

O.OiT 

92 

1     4 

15.0 

6.75 

283.3 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92 

1     5 

351.0 

6.80 

283.0 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92 

1     6 

271.0 

6.30 

282.8 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92 

1     7 

232.0 

6.66 

282.4 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

C-9-6 


• 


92     1 

1     8 

196.0 

6.08 

282.4 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1     9 

72.0 

6.57 

282.6 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    10 

5.0 

5.14 

283.9 

3 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    11 

277.0 

5.23 

284.5 

3 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    12 

229.0 

5.05 

285.4 

3 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    13 

180.0 

4.65 

286.4 

3 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    14 

146.0 

4.34 

287.3 

3 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    15 

146.0 

3.89 

287.6 

2 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    16 

140.0 

3.49 

287.9 

2 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    17 

162.0 

2.37 

287.9 

3 

1600.0 

1544.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    18 

176.0 

2.77 

287.4 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    19 

170.0 

1.83 

287.0 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    20 

144.0 

2.24 

286.9 

5 

1600.0 

1066.6 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    21 

163.0 

3.17 

286.3 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    22 

117.0 

3.35 

285.9 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    23 

104.0 

5.45 

285.5 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

92     1 

1    24 

91.0 

5.86 

285.0 

4 

1600.0 

1600.0 

0.0000 

0.0 

0.0000 

0 

0.00 

NOTES:   STABILITY  CLASS  1=A,  2=8,  3=C,  4=0,  5=E  AND  6=F. 

FLOW  VECTOR  IS  DIRECTION  TOWARD  WHICH  WIND  IS  BLOWING. 
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X-COORD  (M)   Y-COORD  (M) 


DISCRETE  CARTESIAN  RECEPTOR  POINTS 


CONC  OF  OTHER 


CONC 


IN  (MICROGRAHS/CUBIC-METER) 

X-COORD  (M)   Y-COORD  (M) 


CONC 


-3000.00 
-3000.00 
-3000.00 
-3000.00 


# 


-300.00 

-200.00 

-100.00 

0.00 


0.03531 
0.03670 
0.03709 
0.02830 


List  of  results  abbreviated  to  conserve  space 


3000.00 

-250.00 

0.03664 

3000.00 

-150.00 

0.03521 

3000.00 

-50.00 

0.03308 

2950.00 

-300.00 

0.03495 

2950.00 

-250.00 

0.03529 

2950.00 

-150.00 

0.03726 

2950.00 

-50.00 

0.03409 

2613.80 

0.00 

0.12606 

2713.80 

0.00 

0.11517 

2813.80 

0.00 

0.10882 

2913.80 

0.00 

0.10626 

3013.80 

0.00 

0.10949 
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2950.00 

-200.00 

0.03683 

2950.00 

-100.00 

0.03612 

2950.00 

0.00 

0.03115 

2663.80 

0.00 

0.12271 

2763.80 

0.00 

0.11056 

2863.80 

0.00 

0.10751 

2963.80 

0.00 

0.11033 

SK,  FINE 

GRID 

*** 

01/23/96 
02:56:11 
PAGE  61 

RURAL  ELEV         D FAULT 

***  THE  SUMMARY  OF  MAXIMUM  PERIOD  ( 


8760  HRS)  RESULTS 


**  CONC 

OF 

OTHER    IN 

(MI CROGRAMS/CUB I C-METER ) 

** 

NETWORK 

GROUP  ID 

AVERAGE  CONC 

RECEPTOR  (XR,  YR, 

ZELEV,  ZFLAG)   OF 

TYPE 

GRID-ID 

FLARE2   1ST 

HIGHEST  VALUE 

IS 

0.03775  AT 

( 

-2650.00, 

-100.00, 

609.90, 

0.00) 

DC 

NA 

2ND 

HIGHEST  VALUE 

IS 

0.03761  AT 

( 

•2800.00, 

0.00, 

608.70, 

0.00) 

DC 

NA 

3RD 

HIGHEST  VALUE 

IS 

0.03749  AT 

( 

-2800.00, 

-100.00, 

608.90. 

0.00) 

DC 

NA 

4TH 

HIGHEST  VALUE 

IS 

0.03741  AT 

( 

-2763.80, 

0.00, 

608.70, 

0.00) 

DC 

NA 

5TH 

HIGHEST  VALUE 

IS 

0.03733  AT 

( 

-2813.80, 

0.00, 

608.40, 

0.00) 

DC 

NA 

6TH 

HIGHEST  VALUE 

IS 

0.03726  AT 

C 

-2950.00, 

-150.00, 

608.90, 

0.00) 

DC 

NA 

W'E3   1ST 

HIGHEST  VALUE 

IS 

0.56323  AT 

( 

-2450.00, 

-100.00, 

608.60, 

0.00) 

DC 

NA 

^     2ND 

HIGHEST  VALUE 

IS 

0.51769  AT 

( 

-2350.00, 

-100.00, 

604.30, 

0.00) 

DC 

NA 

3RD 

HIGHEST  VALUE 

IS 

0.50959  AT 

( 

-2500.00, 

-100.00, 

609.10, 

0.00) 

DC 

NA 

4TH 

HIGHEST  VALUE 

IS 

0.49106  AT 

( 

-2350.00, 

-150.00, 

606.80, 

0.00) 

DC 

NA 

5TH 

HIGHEST  VALUE 

IS 

0.48854  AT 

( 

-2300.00, 

-100.00, 

603.00, 

0.00) 

DC 

NA 

6TH 

HIGHEST  VALUE 

IS 

0.48549  AT 

( 

-2400.00, 

-100.00, 

605.20, 

0.00) 

DC 

NA 

C-9-7 


FLARE4   1ST  HIGHEST  VALUE  IS 

2ND  HIGHEST  VALUE  IS 

3RD  HIGHEST  VALUE  IS 

4TH  HIGHEST  VALUE  IS 

5TH  HIGHEST  VALUE  IS 

6TH  HIGHEST  VALUE  IS 

FLARE5   1ST  HIGHEST  VALUE  IS 

2ND  HIGHEST  VALUE  IS 

3RD  HIGHEST  VALUE  IS 

4TH  HIGHEST  VALUE  IS 

5TH  HIGHEST  VALUE  IS 

6TH  HIGHEST  VALUE  IS 

FLARE6   1ST  HIGHEST  VALUE  IS 

2ND  HIGHEST  VALUE  IS 

3RD  HIGHEST  VALUE  IS 

4TH  HIGHEST  VALUE  IS 

5TH  HIGHEST  VALUE  IS 

6TH  HIGHEST  VALUE  IS 
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0.47596  AT 

( 

-2300.00, 

-100.00, 

603.00, 

0.00) 

DC 

NA 

0.47331  AT 

( 

-2350.00, 

-100.00, 

604.30, 

0.00) 

DC 

NA 

0.46016  AT 

( 

-2300.00, 

-150.00, 

606.20, 

0.00) 

DC 

NA 

0.44599  AT 

( 

-2350.00, 

-150.00, 

606.80, 

0.00) 

DC 

NA 

0.44567  AT 

( 

-2250.00, 

-100.00, 

600.30, 

0.00) 

DC 

NA 

0.42273  AT 

( 

-2763.80, 

0.00, 

608.70, 

0.00) 

DC 

NA 

0.13269  AT 

( 

-1563.80, 

0.00, 

503.90, 

0.00) 

DC 

NA 

0.13174  AT 

( 

-1600.00, 

0.00, 

508.20, 

0.00) 

DC 

NA 

0.13169  AT 

( 

-1613.80, 

0.00, 

513.80, 

0.00) 

DC 

NA 

0.13044  AT 

( 

-1600.00, 

-50.00, 

500.60, 

0.00) 

DC 

NA 

0.12982  AT 

( 

-1650.00, 

-50.00, 

508.60, 

0.00) 

DC 

NA 

0.12849  AT 

( 

-1650.00, 

0.00, 

538.70, 

0.00) 

DC 

NA 

0.12754  AT 

( 

-1563.80, 

0.00, 

503.90, 

0.00) 

DC 

NA 

0.12638  AT 

( 

-1600.00, 

0.00, 

508.20, 

0.00) 

DC 

NA 

0.12582  AT 

( 

-1613.80, 

0.00, 

513.80, 

0.00) 

DC 

NA 

0.12575  AT 

( 

-1600.00, 

-50.00, 

500.60, 

0.00) 

DC 

NA 

0.12454  AT 

( 

-1650.00, 

-50.00, 

508.60, 

0.00) 

DC 

NA 

0.12408  AT 

( 

-1563.80, 

-46.90, 

491.80, 

0.00) 

DC 

NA 
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RURAL     ELEV  DFAULT 

***  THE   SUMMARY  OF  MAXIMUM  PERIOD   ( 


8760  HRS)   RESULTS 


**  CONC  OF  OTHER    IN 

(MICROGRAMS/CUBIC-METER) 

** 

NETWORK 

GROUP  ID 

i 

WERAGE  CONC 

RECEPTOR  <XR,  YR, 

ZELEV,  ZFUG)   OF 

TYPE 

GRID- ID 

FLARE7   1ST 

HIGHEST 

VALUE 

IS 

0.11638  AT  < 

-1600.00, 

-50.00, 

500.60, 

0.00) 

DC 

NA 

2ND 

HIGHEST 

VALUE 

IS 

0.11621  AT  < 

-1613.80, 

0.00, 

513.80, 

0.00) 

DC 

NA 

3RD 

HIGHEST 

VALUE 

IS 

0.11619  AT  < 

-1563.80, 

-46.90, 

491.80, 

0.00) 

DC 

NA 

4TH 

HIGHEST 

VALUE 

IS 

0.11472  AT  < 

-1563.80, 

0.00, 

503.90, 

0.00) 

DC 

NA 

5TH 

HIGHEST 

VALUE 

IS 

0.11456  AT  < 

-1650.00, 

-50.00, 

508.60, 

0.00) 

DC 

NA 

6TH 

HIGHEST 

VALUE 

IS 

0.11322  AT  ( 

-1600.00, 

0.00, 

508.20, 

0.00) 

DC 

NA 

FLARE8   1ST 

HIGHEST 

VALUE 

IS 

0.11548  AT  ( 

-1563.80, 

0.00, 

503.90, 

0.00) 

DC 

NA 

2ND 

HIGHEST 

VALUE 

IS 

0.11397  AT  < 

-1600.00, 

0.00, 

508.20, 

0.00) 

DC 

NA 

3RD 

HIGHEST 

VALUE 

IS 

0.11318  AT  < 

-1613.80, 

0.00, 

513.80, 

0.00) 

DC 

NA 

4TH 

HIGHEST 

VALUE 

IS 

0.11034  AT  < 

-1600.00, 

-50.00, 

500.60, 

0.00) 

DC 

NA 

5TH 

HIGHEST 

VALUE 

IS 

0.11029  AT  < 

-1563.80, 

-46.90, 

491.80, 

0.00) 

DC 

NA 

6TH 

HIGHEST 

VALUE 

IS 

0.10867  AT  < 

-1650.00, 

0.00, 

538.70, 

0.00) 

DC 

NA 

BLOUER3  1ST 

HIGHEST 

VALUE 

IS 

8.75830  AT  < 

-2263.80, 

0.00, 

569.90, 

0.00) 

DC 

NA 

2ND 

HIGHEST 

VALUE 

IS 

8.39246  AT  ( 

-2213.80, 

0.00, 

571.00, 

0.00) 

DC 

NA 

3RD 

HIGHEST 

VALUE 

IS 

8.29843  AT  < 

-2350.00, 

0.00, 

576.40, 

0.00) 

OC 

NA 

4TH 

HIGHEST 

VALUE 

IS 

8.27302  AT  < 

-2250.00, 

0.00, 

571.40, 

0.00) 

DC 

NA 

5TH 

HIGHEST 

VALUE 

IS 

8.26637  AT  I 

-2313.80, 

0.00, 

576.50, 

0.00) 

DC 

NA 

6TH 

HIGHEST 

VALUE 

IS 

8.05151  AT  I 

-2300.00, 

0.00, 

573.50, 

0.00) 

DC 

NA 

BLOWERS   1ST 

HIGHEST 

VALUE 

IS 

0.81706  AT  I 

:      16.20, 

-391.40, 

392.00, 

0.00) 

DC 

NA 

2ND 

HIGHEST 

VALUE 

IS 

0.80112  AT  ( 

:     o.oo, 

-400.00, 

392.30, 

0.00) 

DC 

NA 

3RD 

HIGHEST 

VALUE 

IS 

0.79722  AT  I 

;    -116.90, 

-322.40, 

401.80, 

0.00) 

DC 

NA 

4TH 

HIGHEST 

VALUE 

IS 

0.79572  AT  I 

:     -72.50, 

-345.40, 

397.70, 

0.00) 

DC 

NA 

5TH 

HIGHEST 

VALUE 

IS 

0.77582  AT  < 

;    -292.30, 

-231.50, 

414.20, 

0.00) 

DC 

NA 

6TH 

HIGHEST 

VALUE 

IS 

0.77556  AT 

;     -28.20, 

-368.40, 

395.70, 

0.00) 

DC 

NA 

BLOUER7  1ST 

HIGHEST 

VALUE 

IS 

0.60431  AT 

:      16.20, 

-391.40, 

392.00, 

0.00) 

DC 

NA 

2ND 

HIGHEST 

VALUE 

IS 

0.59744  AT 

:    o.oo, 

-450.00, 

390.90, 

0.00) 

DC 

NA 

3RD 

HIGHEST 

VALUE 

IS 

0.59484  AT 

:     o.oo. 

-400.00, 

392.30, 

0.00) 

DC 

NA 

4TH 

HIGHEST 

VALUE 

IS 

0.56243  AT 

:        -5o.oo, 

-400.00, 

396.00, 

0.00) 

DC 

NA 

5TH 

HIGHEST 

VALUE 

IS 

0.56100  AT 

c    o.oo, 

-500.00, 

388.30, 

0.00) 

DC 

NA 

6TH 

HIGHEST 

VALUE 

IS 

0.54109  AT 

:        -5o.oo, 

-450.00, 

393.20, 

0.00) 

DC 

NA 
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***  Message  Sumnary  :  ISCST3  Model  Execution 
Summary  of  Total  Messages  


A  Total  of  0  Fatal  Error  Message(s) 

^^tal  of  0  Warning  Message(s) 

ffBtal  of  1  Informational  Message(s) 


FATAL  ERROR  MESSAGES 
***  NONE  *** 


WARNING  MESSAGES 
***  NONE  *** 


ISCST3  Finishes  Successfully  *** 


# 


C-9-9 


t 


• 


Attachment  D 
Air  Dispersion  Modeling 


• 


• 


^ 


# 


Attachment  D 

Air  Dispersion  Modeling 

Eagle  Mountain  Landfill  and  Recycling  Center 


D.l.  Introduction 

The  following  paragraphs  describe  the  approach  taken  to  model  the  air  quality  impacts 
for  the  proposed  Eagle  Mountain  Landfill  and  Recycling  Center  and  discuss  the 
results  of  the  analysis. 


D.2.  Emission  Sources  Analyzed 

Municipal  waste  will  be  transported  from  various  sites  in  southern  California  by  rail 
via  Southern  Pacific  Railroad's  main  lines,  and  by  truck  via  existing  roadways.   For 
site  access,  MRC  proposes  to  utilize  (1)  Kaiser's  52-mile  industrial  rail  line, 
connecting  the  mine  with  the  main  line  of  the  Southern  Pacific  Railroad  at  Ferrum, 
California,  and  (2)  the  reconstructed  Eagle  Mountain  Road  and  new  extension, 
connecting  the  mine  with  Interstate  10.   At  ultimate  project  development,  up  to 
20,000  tons  of  waste  per  day  will  be  transported  to  the  site,  with  18,000  tons  per  day 
being  transported  by  rail  and  a  maximum  of  2,000  tons  per  day  by  truck. 

Emissions  generated  by  operations  at  the  Eagle  Mountain  site  will  be  associated  with 
a  number  of  activities.   These  activities  will  involve  both  stationary  sources,  such  as 
the  landfill  gas  flares,  and  mobile  equipment,  such  as  the  haul  trucks  and  heavy 
equipment  operated  on-site.   By  emission  type,  on-site  sources  can  be  grouped  into 
three  classes:   mobile  sources,  fugitive  dust  sources,  and  stationary  combustion 
sources.   Mobile  sources  include  on-highway  haul  trucks,  train  emissions, 
off-highway  heavy  equipment,  and  vehicle  operation  at  the  Eagle  Mountain  townsite. 
Fugitive  dust  sources  include  short-term  construction  activities,  landfill  road  use, 
cover/liner  material  processing,  and  solid  waste  covering.   Stationary  combustion 
sources  include  the  landfill  gas  flares  and  emergency  generators. 

Mobile  sources  will  generate  "tailpipe"  emissions,  fugitive  dust  from  unpaved  road 
travel,  and  cover/liner  material  handling.   Processing  of  daily /final  cover  and  liner- 
rock  material  will  produce  fugitive  particulate  emissions  as  ore  tailing  or  overburden 
are  reclaimed  by  screening  and  crushing.   As  the  refuse  begins  to  decompose,  gas 
will  be  generated  by  the  anaerobic  activity  in  the  landfill.   The  gas  will  consist 
primarily  of  methane  and  carbon  dioxide,  with  trace  concentrations  of  other 
substances  either  produced  by  the  bacterial  activity  or  evaporated  from  materials 
disposed  of  in  the  landfill.   The  gas  will  be  collected  through  a  series  of  vertical 
extraction  wells  and  will  be  disposed  of  by  flaring.   A  detailed  discussion  of  the 
emissions  sources  associated  with  the  Proposed  Project  is  included  in  Part  5. 
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D.3.  Site  Description  and  Climatology 

The  Eagle  Mountain  Landfill  and  Recycling  Center  will  be  located  at  the  site  of  the 
inactive  Kaiser  Eagle  Mountain  open  pit  iron  mine,  on  the  eastern  slope  of  the  Eagle 
Mountains.    The  northern  boundary  of  the  project  site  is  about  1.5  miles  south  of  the 
Joshua  Tree  National  Park  boundary  in  Riverside  County.    The  surface  excavation  of 
iron  ore  left  three  large  open  pits,  extensive  tailing  deposits,  and  well-developed  rail 
and  road  access  systems  on  the  site.   One  of  the  open  pits  will  gradually  be  filled  with 
refuse,  and  the  terrain  in  the  vicinity  of  the  pit  gradually  raised,  over  the  lifetime  of 
the  project.   The  small  community  of  Eagle  Mountain  is  located  just  outside  the 
project  boundary,  towards  the  south.   Farther  south  and  east,  about  9  and  1 1  miles, 
respectively,  are  the  towns  of  Lake  Tamarisk  (population  350),  and  Desert  Center 
(population  35)  which  straddles  Interstate  10.   Beyond  these  small  communities,  the 
entire  area  is  either  sparsely  inhabited  or  devoid  of  habitation. 

The  terrain  in  the  vicinity  of  the  site  is  variable.    Broad  alluvial  plains  are  bounded  by 
ridges  of  uplifted  Precambrian  sediments  and  intrusive  granitic  outcroppings.   The 
Eagle  Mountains  are  to  the  west  of  the  project  site.   The  valley  of  Eagle  Creek 
establishes  the  approximate  southern  boundary  of  the  Eagle  Mountain  Landfill  and 
Recycling  Center.    A  major  ridge  line  isolates  the  project  from  Joshua  Tree  National 
Park's  Pinto  Basin  to  the  north,  and  smaller  ridges  separate  the  project  from  the  town 
of  Desert  Center  to  the  southeast.   The  valley  of  Eagle  Creek  opens  out,  to  the  east 
and  southeast,  to  the  Chuckwalla  Valley.   The  Coxcomb  Mountains  lie  8  miles  east, 
across  the  valley.   The  Chuckwalla  Valley  slopes  southeast  away  from  the  site.   Thus, 
elements  of  simple  and  complex  terrain  can  be  found  in  the  immediate  vicinity  of  the 
project.    Enclosed  as  Attachment  D-l  is  a  figure  showing  the  orthographic  projections 
of  the  Eagle  Mountain  project  site. 


D.4.  Meteorological  Monitoring  in  the  Vicinity  of  Eagle  Mountain 

National  Weather  Service  surface  meteorological  stations  are  absent  in  the  immediate 
vicinity  of  the  Eagle  Mountain  project.   However,  for  about  three  years,  MRC 
conducted  on-site  preconstruction  meteorological  and  ambient  air  quality  monitoring 
to  support  the  modeling  impact  analysis  required  for  the  SCAQMD  permit  process. 
The  first  phase  of  meteorological  monitoring,  supervised  by  Engineering-Science  of 
Pasadena,  CA,  commenced  in  April  1990  and  ended  April  30,  1991.   Valid  wind- 
direction  data  were  not  available  until  June  1,  1990,  however.   The  second  phase  of 
meteorological  monitoring,  begun  on  May  1,  1991,  and  supervised  by  MRC,  ended 
on  July  13,  1993. 

Standard  meteorological  variables,  such  as  wind  speed,  wind  direction,  and 
temperature,  are  measured  for  the  Eagle  Mountain  on-site  meteorological  data 
collection  effort.   Joshua  Tree  National  Park  surrounds  the  Project  Site  on  three  sides; 
the  prevailing  winds  carry  pollutants  towards  the  Park  approximately  80%  of  the 
time.   In  order  to  characterize  on-site  dispersion,  data  on  the  standard  deviation  of 
wind  direction  fluctuations  in  either  the  vertical  (<7e),  or  horizontal  (sigma  theta;  a6) 
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directions  have  also  been  collected.   Unfortunately,  electronic  problems  prevented 
sigma  theta  data  gathering  until  November  1,  1990.   Thus,  on-site  meteorological  data 
gathered  from  May  1,  1990,  until  November  1,  1990  (and  during  sporadic  but  brief 
intervals  since  then),  do  not  include  measurements  of  sigma  theta. 


D.5.  Meteorological  Data  Base 

For  the  air  quality  impact  analysis,  stability  class  was  generally  determined  using  the 
standard  sigma  theta  procedure  (described  in  Attachment  D-2)  for  meteorological  data 
collected  onsite.   At  times,  however,  Turner's  (1964)  stability  classification 
procedure,  based  in  part  on  cloud  cover  data  from  representative  surface 
meteorological  stations  within  110  km  of  the  project  site  (i.e.,  Palm  Springs  airport, 
29  Palms  U.S.M.C.  base,  Norton  AFB)  was  used  to  characterize  stability  (also 
described  in  Attachment  D-2).   Enough  site  specific  meteorological  data  were 
collected  to  create  a  365-day  composite  meteorological  data  set  for  the  modeling 
effort  based  almost  entirely  on  the  sigma  theta  stability  classification.   In  order  to 
complete  the  composite  meteorological  data  set,  it  was  necessary  to  substitute  August 
data  for  missing  June  data.   In  addition,  a  second  meteorological  data  set  was  created 
that  substituted  data  from  a  much  closer  period  of  time  for  missing  June  data.   This 
second  data  set  used  the  Turner's  (1964)  stability  classification  procedure  to  estimate 
stability  class  for  the  missing  June  data  rather  than  the  site-specific  sigma  theta 
procedure.    Based  on  consultation  with  SCAQMD  and  NPS  staff,  modeling  was  done 
with  data  set  number  2  (named  SET2). 

A  summary  of  the  available  meteorological  data,  and  degree  of  completeness,  is 
shown  in  Attachment  D-3.    For  each  day  of  the  year  during  1990,  1991  and  1992,  the 
degree  of  completeness  is  indicated.   Also  shown  for  each  Julian  day  is  the  year  from 
which  data  were  used  for  the  composite  365-day  meteorological  data  base.   Proposed 
data  substitutions  for  those  Julian  days  when  data  are  not  available  for  1990-1992  are 
also  listed.   These  proposed  data  substitutions  have  been  developed  based  on  the 
following  hierarchy  of  concerns  (in  order  of  importance): 

•  For  proper  implementation  of  the  modified  RAMMET  procedure,  data 
should  be  in  contiguous  24-hour  blocks. 

•  For  accurate  modeling  of  annual  climatological  cycles,  substitute  days 
should  be  as  close  as  possible  in  the  annual  cycle  to  missing  days. 

•  No  data  are  to  be  repeated. 

•  Days  for  which  one  or  another  of  missing  variables  might  have  to  be 
interpolated  should  have  no  more  than  three  hours  of  missing  variables. 

•  Blocks  of  substituted  days  should  be  contiguous  in  time. 

•  Given  a  choice,  more  recent  data  are  preferred  over  older  data. 

All  data  contained  in  the  proposed  composite  data  base  are  in  real  24-hour  blocks,  in 
order  to  permit  proper  interpolation  of  mixing  heights  (using  the  RAMMET  procedure 
for  models  such  as  ISCST2,  RTDM,  or  FDM,  and  the  METPRO  procedure  for 
SHORTZ).   Discontinuities  in  the  origin  year  of  the  data  should  cause  little  problem 
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with  mixing  height  determination,  provided  the  data  come  from  approximately  the 
same  time  of  the  year.    None  of  the  proposed  dates  for  inclusion  in  the  composite 
data  base  have  more  than  three  contiguous  hours  when  interpolation  might  be  required 
to  account  for  missing  data.   When  required,  linear  interpolation  from  bracketing  data 
was  used  to  substitute  for  1-3  hours  of  missing  temperature  and  sigma  theta  fields; 
missing  wind  directions  remained  the  same  as  in  the  last  available  hour,  and  missing 
wind  speeds  were  conservatively  replaced  with  1.0  mph  (which  is  replaced  later  by 
the  modified  RAMMET  procedure  with  1.0  m/s). 

There  are  three  periods  of  time  (Julian  days)  in  the  composite  year  when  no  data  are 
available  from  1990-1992,  and  data  were  substituted  from  other  nearby  Julian  days: 

•  Julian  days  26  -  28  (January  26  -28):   3  days 

•  Julian  days  123  -  127  (May  3  -  May  7):   5  days 

•  Julian  days  144  -  167  (May  23  -  June  16):   24  days 

Of  these  periods,  the  most  serious  is  the  24-day  gap  (6.5%  of  the  year)  in  early 
summer.    As  mentioned  before,  two  alternative  substitution  algorithms  were  used  to 
address  this  gap. 

Under  the  first  substitution  algorithm,  a  block  substitution  from  Julian  days  222  -  246 
(August  10  -  September  3,  1991)  was  used  for  this  gap.   As  pointed  out  during 
discussions  with  the  South  Coast  AQMD  District  staff,  there  is  some  reason  to  believe 
that  there  is  a  climatological  difference  between  early  and  late  summer  in  the  deserts 
of  southeast  California  (monsoonal  flow  from  the  SE  in  the  late  summer).    The 
inclusion  of  almost  two  months  of  August  data  in  the  new  composite  data  set  might 
tend  to  bias  the  data  somewhat  towards  a  southeast  wind  regime,  typical  of  that  found 
late  in  the  summer,  rather  than  the  more  typical  west  and  northwest  wind  regime. 
This  bias  was  expected  to  be  small,  however. 

In  order  to  evaluate  the  potential  effect  of  this  bias,  a  second  substitution  algorithm 
used  1990  meteorological  data  for  Julian  days  152-175  (May  31  -  June  23)  to 
represent  Julian  days  144-167  (May  23  -  June  16)  in  the  composite  data  set.   For 
these  days,  the  modified  Turner  (1964)  procedure  for  calculation  of  stability 
classification  was  used  since  sigma  theta  was  not  measured  during  those  days  in  1990. 

The  use  of  two  alternative  data  substitution  algorithms  helped  ensure  that  any  potential 
bias  associated  with  either  method  was  identified.   The  effect  of  block  substitutions 
was  minor. 

A  review  of  EPA  On-Site  Meteorological  Program  Guidance*  indicates  that  EPA  has 
recently  clarified  its  definition  of  "daytime"  and  "nighttime"  for  the  purpose  of 
stability  classification  determination.    In  addition,  EPA  has  also  extended  its 


Footnote  to  Table  6-8b,  page  6-30,  On-Site  Meteorological  Program  Guidance  for  Regulatory 
Modeling  Applications.  EPA-450/4-87-013,  revised  August  1995. 
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recommendation  that  hour-to-hour  changes  in  Pasquill-Gifford  stability  classes  not 
exceed  one  category  per  hour  for  stability  classes  determined  from  on-site  met  data 
using  methods  other  than  the  Turner  (1964)  method,  such  as  various  sigma  theta 
methods.   The  Eagle  Mountain  Set  2  stability  classifications  have  been  updated  in 
order  to  remain  in  compliance  with  EPA  on-site  met  data  recommendations. 

D.6.  Choice  of  Models 

Both  simple  and  complex  terrain  modeling  were  needed  to  investigate  potential  air 
quality  impacts  from  the  Proposed  Project,  due  to  the  variability  of  terrain  in  the 
vicinity  of  the  project.   A  number  of  EPA-approved  air  quality  dispersion  models  are 
available  to  conduct  analyses  for  both  the  simple  and  complex  terrain  surrounding  the 
Eagle  Mountain  project  site.   The  most  important  considerations  for  model  choice  are 
complex  terrain  and  the  nature  of  project  sources.     To  meet  the  requirements  for  a 
model  to  analyze  point,  area,  and  volume  source  impacts  in  simple  and  complex 
terrain,  the  ISCST3  model  was  used  to  analyze  the  ambient  impacts  for  the  Proposed 
Project. 

ISCST3  is  the  EPA's  recommended  model  for  point,  area,  and  volume  sources  in 
simple  and  complex  terrain.   ISCST3  is  a  steady-state  Gaussian  air  quality  model  that 
can  predict  inert  pollutant  concentrations  from  multiple  point,  area  or  volume  sources. 
The  short  term  (ST)  version  of  the  model  requires  hourly  meteorological  data  and 
computes  average  pollutant  concentrations  for  hourly,  annual,  and  other  averaging 
periods. 


D.7.   Program  Control  Parameters 

Program  control  parameters  refer  to  a  number  of  model  options  that  can  be  employed 
for  a  particular  application.   These  options  include  the  use  of  site-specific  vertical 
profiles  of  wind  speed  and  temperature,  stack  and  building  wake  effects,  and  time 
dependent  exponential  decay  of  pollutants.   The  model  supplies  recommended  default 
parameters  for  those  options  that  are  not  selected  by  the  user.   Except  where 
explicitly  stated,  default  values  were  used. 

The  dispersion  calculations  in  the  Eagle  Mountain  project  air  quality  impact  analysis 
were  run  using  the  parameter  settings  currently  recommended  by  the  EPA.   These 
include  stack  downwash  effects,  buoyancy  induced  dispersion  for  heated  effluents, 
exclusion  of  calm  meteorological  conditions  (wind  speeds  of  less  than  one  meter  per 
second)  from  the  dispersion  calculations,  and  use  of  the  default  options  selected  when 
the  "regulatory  option"  parameter  is  chosen.   Deposition  of  PM10  was  generally 
ignored,  except  for  refined  analyses  of  project  impacts  on  JTNP,  and  for  the  regional 
haze  analysis. 
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D.8.   Receptor  Grid 

ISCST3  allows  the  user  to  define  both  gridded  arrays  of  modeling  receptors  and  sets 
of  "discrete"  receptors.    Discrete  receptors  were  used  in  this  analysis  to  capture 
plume  impacts  on  surrounding  terrain.    A  coarse  grid  of  discrete  receptors  was  used 
that  extends  from  the  project  boundary  outward  approximately  1  km  with  receptor 
spacing  of  300  meters.   There  were  also  receptors  placed  along  the  boundary  of 
project  with  receptor  spacing  of  300  meters  and  less. 

A  fine  grid  of  receptors  was  used  at  specific  locations  on  the  southern  and 
southwestern  sides  of  the  project  boundary,  where  coarse-grid  modeling  indicated 
high  project  ambient  impacts.   Elevations  for  the  coarse  and  fine  grid  receptors  were 
derived  from  a  U.S.  Geological  Survey  Digital  Elevation  Model  (DEM)  tape  for  the 
area.   Elevations  from  this  DEM  tape  were  found  to  be  reliable  except  in  the 
immediate  area  of  the  project  (the  elevation  data  were  measured  by  topographic 
surveys  before  the  iron  ore  mine  was  developed).   Nevertheless,  the  DEM  elevation 
data  were  used  to  specify  source  elevations  within  the  project  boundary  since  it  is 
anticipated  that  the  open  mine  pits  will  be  filled  to  approximately  the  original 
elevations  during  the  course  of  the  project.   Figure  D-l,  shows  the  location  of  the 
receptors  along  the  project  boundary,  the  fine  receptor  grids,  and  a  portion  of  the 
coarse  receptor  grid. 

D.9.   Source  Data 

ISCST3  requires  the  user  to  specify  the  type  of  emission  source  (i.e.,  point  or  area 
source)  to  be  modeled.   For  this  analysis,  the  landfill  gas  flares,  liner/cover 
processing,  and  emergency  generators  were  modeled  as  point  sources.    Other  project 
sources,  which  include  mobile  equipment,  vehicle  and  rail  combustion  sources  and 
fugitive  dust  from  equipment  operation,  were  modeled  as  area  sources.   The  project 
site  was  divided  into  four  areas  that  best  described  where  the  pollutant-emitting 
activities  took  place  (i.e.,  three  area  sources  within  the  landfill  boundary  and  a 
separate  area  source  to  represent  the  Eagle  Mountain  Townsite).   Figure  D-l  shows 
the  various  point  and  area  sources  analyzed. 

In  addition  to  describing  the  type  of  emission  source,  ISCST3  also  allows  the  user  to 
define  source  characteristics  such  as  emission  release  heights  and  dispersion 
coefficients.   For  this  analysis,  the  landfill  gas  flares,  liner/cover  processing,  and 
emergency  generators  were  modeled  with  an  initial  release  height  of  22.9,  5,  and  3 
meters,  respectively,  based  on  the  expected  stack  heights  for  these  point  sources.   The 
area  source  combustion  emissions  were  modeled  with  an  initial  release  height  of 
5  meters  and  an  initial  az  (dispersion  coefficient  in  the  vertical)  of  2.33  meters.   This 
initial  release  height  was  selected  using  the  EPA  SCREEN3  model  to  determine  final 
plume  rise  of  the  exhaust  from  the  mobile  equipment.   The  value  for  az  was 
calculated,  based  on  EPA  guidance*,  as  the  initial  release  height  divided  by  2.15. 


EPA's  "Draft  User's  Guide  For  The  Industrial  Source  Complex  (ISC3)  Dispersion  Models  (Revised), 
Volume  II  -  Description  Of  Model  Algorithms",  EPA-454/B-95-003b,  July  1995,  Table  1-6. 
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The  initial  release  height  for  the  area  source  fugitive  dust  emissions  was  3  meters;  az 
was  calculated  similarly  to  be  1.40  meters.  While  the  landfill  gas  flares  will  operate  at 
a  constant  level  throughout  the  day,  the  onsite  mobile  equipment  will  operate  over 
shorter  periods  during  the  day.    Both  combustion  and  fugitive  dust  emissions  from  the 
area  sources  were  allocated  to  hours  of  the  day  based  on  the  expected  equipment 
operating  schedules.   As  trains  can  arrive  at  the  intermodal  yards  any  hour  of  the  day, 
onsite  rail  emissions  were  assumed  to  occur  24  hours  per  day.   The  container 
handling  cranes  in  the  intermodal  yards  will  operate  20  hours  per  day,  the  transfer 
trucks  will  operate  12  hours  per  day,  and  the  rest  of  the  onsite  equipment  will  operate 
10  hours  per  day.   Hours  of  operation,  and  thus  the  hours  during  which  emissions 
will  occur,  for  the  non-point  sources  are  summarized  in  Table  D-l  below. 


Table  D-l 

Eagle  Mountain  Landfill  and  Recycling  Center 

Equipment  Operating  Periods 

Equipment 

Hours  per  Day  of 
Operation 

Operating  Hours 

Rail 

24 

all 

Container  handling 
cranes 

20 

2  a.m.  -  10  p.m. 

Transfer  trucks 

12 

noon  -  midnight 

All  other  equipment 

10 

7  a.m.  -  5  p.m. 

D.10.  Results  of  Ambient  Air  Quality  Modeling 

For  the  modeling  analysis,  maximum  short  and  long  term  average  ambient  impacts  for 
N02,  PM10,  and  CO  occurred  in  flat  terrain  while  maximum  S02  impacts  occurred  in 
elevated  terrain.   These  maximum  impacts  are  shown  in  Figure  D-2.   The  worst-case 
ambient  air  quality  impacts  based  on  the  air  quality  modeling  analysis  described  in  the 
previous  paragraphs  are  summarized  below  in  Tables  D-2  and  D-3  for  the  Proposed 
Project  without  and  with  mitigation,  respectively.   The  full  length  input  and  output 
modeling  files  are  too  large  to  include  in  this  report.    If  requested,  these  files  will  be 
supplied  on  tape  or  floppy  disk. 

Throughout  the  analysis,  assumptions  were  made  to  be  conservative  (that  is, 
overpredictive).   Despite  this  fact,  as  shown  on  Tables  D-2  and  D-3,  project  impacts 
alone  for  all  modeled  pollutants  are  expected  to  be  well  below  the  most  stringent  state 
and  national  air  quality  standards  for  both  the  Proposed  Project  with  and  without 
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Table  D-2 

Summary  of  Worst-Case  Modeling  Results 
Proposed  Project  Without  Mitigation 


Most 

Modeled 

Stringent 

Pollutant/ 

Ambient 

Background 

Combined 

Air  Quality 

Averaging 

Model 

Impact 

Levels1 

Levels 

Standard 

Time 

Used 

0*g/m3) 

0*g/m3) 

0*g/m3) 

.  (Mg/m3) 

N02 

1-hour2 

ISCST3 

323 

75 

398 

470  (Cal) 

Annual3 

ISCST3 

22 

6 

28 

100  (EPA) 

so2 

1-hour 

ISCST3 

38 

213 

251 

655  (Cal) 

3 -hour 

ISCST3 

36 

- 

- 

1,300  (EPA) 

24-hour 

ISCST3 

12 

34 

46 

105  (Cal) 

Annual 

ISCST3 

2 

11 

13 

80  (EPA) 

CO 

1-hour 

ISCST3 

1,761 

10,354 

12,115 

23,000  (Cal) 

8-hour 

ISCST3 

655 

4,304 

4,959 

10,000  (Cal) 

PM10 

24-hour 

ISCST3 

38 

210 

248 

50  (Cal) 

Annual 

ISCST3 

6 

22 

28 

30  (Cal) 

Footnote: 

1  For  NOx,  CO,  and  PM1Q,  maximum  levels  monitored  at  the  Project  Site.    Because  ambient  SOx 
levels  were  not  measured  at  the  Project  Site,  background  SOx  levels  are  the  maximum  monitored 
within  the  SEDAB. 

2  Calculated  using  EPA  approved  Ozone  Limiting  Method  (OLM),  see  Attachment  D-4. 

3  Calculated  using  EPA  approved  Ambient  Ratio  Method  (ARM),  see  Attachment  D-4. 
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Table  D-3 

Summary  of  Worst-Case  Modeling  Results 
Proposed  Project  With  Mitigation 


Pollutant/ 

Averaging 

Time 

Model 
Used 

Modeled 

Ambient 

Impact 

(Mg/m3) 

Background 
Levels1 
0*g/m3) 

Combined 
Levels 
0*g/m3) 

Most 

Stringent 

Air  Quality 

Standard 

N02 
1-hour2 
Annual3 

ISCST3 
ISCST3 

266 
14 

75 
6 

441 
24 

470  (Cal) 
100  (EPA) 

S02 

1-hour 

3-hours 

24-hour 

Annual 

ISCST3 
ISCST3 
ISCST3 
ISCST3 

35 

34 

11 

1 

213 

34 
11 

248 

45 
12 

655  (Cal) 

1,300  (EPA) 

105  (Cal) 

80  (EPA) 

CO 
1-hour 
8-hour 

ISCST3 
ISCST3 

1,761 
655 

10,354 
4,304 

12,115 
4,959 

23,000  (Cal) 
10,000  (Cal) 

PM10 
24-hour 
Annual 

ISCST3 
ISCST3 

35 
5 

210 

22 

245 
27 

50  (Cal) 
30  (Cal) 

Footnote: 

1  For  NOx,  CO,  and  PM10,  maximum  levels  monitored  at  the  Project  Site.    Because  ambient  SOx 
levels  were  not  measured  at  the  Project  Site,  background  SOx  levels  are  the  maximum  monitored 
within  the  SEDAB. 

2  Calculated  using  EPA  approved  Ozone  Limiting  Method  (OLM),  see  Attachment  D-4. 

3  Calculated  using  EPA  approved  Ambient  Ratio  Method  (ARM),  see  Attachment  D-4. 


mitigation.    However,  the  state  and  national  24-hour  average  PM10  standards  are 
exceeded  in  the  absence  of  the  Project.   The  Project's  impacts  exacerbate  violations  of 
the  PM10  standards. 
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Attachment  D-l 
Topography  of  Eagle  Mountain  Project 


Figure  D-l-1  -  Orthographic  projection  of  the  Digital  Elevation  Model 
(DEM)  topographic  data,  for  the  Eagle  Mountain  area.   These  data  were 
used  to  determine  receptor  elevations  for  modeling  purposes. 
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Figure  D-l-1 

Orthographic  Projection  of 
Eagle  Mountain  Project  Area 
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Attachment  D-2 
Determination  of  Stability  Class 
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Determination  of  Stability  Class 

In  order  to  characterize  dispersion  during  those  intervals  when  sigma  theta  is  not 
measured,  it  is  necessary  to  have  an  alternative  scheme  to  infer  the  degree  of 
turbulence  (and  resultant  Pasquill-Gifford  stability  class  for  the  purpose  of  modeling). 
There  are  four  standard  methods  accepted  by  EPA  for  detennining  stability  class 
(listed  in  order  of  preference): 

•  Turner's  1964  method  using  site-specific  data  which  include  cloud  cover, 
ceiling  height,  and  surface  (10  m)  wind  speed; 

•  aE  determined  from  site-specific  measurements,  modified  by  wind  speed; 

•  ae  from  site-specific  measurements  modified  by  wind  speed;  or 

•  Modified  Turner's  1964  method,  using  site-specific  wind  speed  with  cloud 
cover  and  ceiling  height  from  a  nearby  National  Weather  Service  (NWS) 
site. 


The  proposed  procedure  for  analyzing  the  on-site  MRC  meteorological  data  is  the 
third  method  listed  above,  using  the  site-specific  sigma  theta  data.   However,  during 
those  periods  when  sigma  theta  data  were  not  collected  (particularly  from  June  1 , 
1990,  to  October  30,  1990),  it  is  necessary  to  use  a  variant  of  the  fourth  method 
listed  above. 

The  Turner  method  determines  Pasquill-Gifford  stability  classes  from  data  that  are 
routinely  collected  at  NWS  sites.   The  method  estimates  the  effects  of  net  radiation  on 
stability  from  solar  altitude,  total  cloud  cover,  and  ceiling  height.   Cloud  cover 
observations  are  used  in  conjunction  with  wind  speed  to  determine  stability  class.   For 
example,  according  to  Turner's  scheme  for  determining  stability  class,  40%  cloud 
cover  is  a  critical  point  in  differentiating  between  classes  at  night,  as  shown  in 
Table  D-2-1  below. 

One  difficulty  has  been  to  establish  which  NWS  site  is  best  suited  by  location  and 
observation  period  to  yield  the  cloud  cover  and  ceiling  height  required  to  implement 
the  modified  Turner  procedure.   The  U.S.M.C.  air  station  at  Twenty-Nine  Palms  is 
closest  (45  miles)  to  Eagle  Mountain,  but  these  observations  have  a  sporadic  nature, 
being  available  for  24-hour  intervals  at  times  and  not  at  all  at  others.   The  Palm 
Springs  airport  is  only  slightly  farther  away  (60  miles)  than  Twenty-Nine  Palms,  and 
the  data  are  less  sporadic,  but  they  are  not  available  for  nighttime  hours.   Other  NWS 
stations  in  the  area,  such  as  Blythe  and  Daggett,  suffer  the  same  nighttime  data 
deficiency  as  Palm  Springs.   Thus,  there  is  a  need  to  rely  at  times  on  one  or  several 
24-hour  NWS  stations,  despite  the  deficiency  of  using  cloud  cover  data  from  an  NWS 
station  not  located  in  the  general  area  of  Eagle  Mountain. 
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Table  D-2-1 
Nighttime  Stability  Class  as  a  Function  of  Wind  Speed  and  Cloud  Cover 


Wind  Speed 
(meters/sec) 

Cloud  Cover 
(%) 

Stability 
Class 

Less  than  1.9 

Any 

6 

1.9-3.3 

<_  40%  (clear) 

6 

1.9-3.3 

>  40%  (cloudy) 

5 

3.4-5.4 

j<  40%  (clear) 

5 

3.4-5.4 

>  40%  (cloudy) 

4 

Greater  than  5.4 

Any 

4 

Norton  Air  Force  Base  (NAFB)  in  San  Bernardino  (102  miles  from  Eagle  Mountain) 
was  used  as  the  backup  station  for  those  times  when  appropriate  data  from  Twenty- 
Nine  Palms  or  Palm  Springs  are  unavailable  (particularly  nighttime).   There  are  no 
other  24-hour  NWS  stations  closer  to  Eagle  Mountain  than  Norton  AFB. 
(George  AFB,  near  Victorville,  was  considered  as  well,  because  its  high-desert 
climate  should  be  closer  than  Norton  AFB's  climate  to  Eagle  Mountain's  low-desert 
climate,  but  it  is  even  farther  away  than  Norton  AFB  from  Eagle  Mountain  (120 
miles).) 

Nighttime  cloud  cover,  particularly  at  an  arid  site  like  Eagle  Mountain,  is  less  likely 
to  be  influenced  by  local  storms  than  it  is  by  mesoscale  or  synoptic-scale  weather 
systems.   On  an  hour-by-hour  basis,  these  (often  fast-moving)  systems  should  affect 
cloud  cover  at  Eagle  Mountain  and  Norton  AFB  at  roughly  similar  times,  and  in 
roughly  similar  amounts.   Norton  AFB  cloud  cover  observations  are  satisfactory  for 
estimating  cloud  cover  even  at  a  somewhat  distant  site  such  as  Eagle  Mountain, 
provided  no  other  cloud  cover  observations  are  available.   Together,  these  three  sets 
of  data  (Palm  Springs,  Twenty-Nine  Palms,  and  Norton  AFB)  contain  enough 
resources  to  properly  estimate  stability  classes  and  to  assemble  a  one-year 
meteorological  data  base  for  the  purpose  of  modeling  at  the  Eagle  Mountain  site. 

The  general  cloud  cover  data  protocol  is  presented  below.    Cloud  cover  and  ceiling 
height  were  chosen  preferentially  from  these  stations  in  the  following  order,  as 
available: 

•  Twenty-Nine  Palms  U.S.M.C.  Air  Station 

•  Palm  Springs  Municipal  Airport 
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•  Norton  Air  Force  Base  in  San  Bernardino 

For  all  stations,  total  sky  cover,  rather  than  total  opaque  sky  cover,  is  used  as  the 
latter  is  not  measured  at  Norton  AFB.    Occasionally  after  November  1,  1990, 
particularly  over  several  days  in  December  1990  and  January  1991,  site-specific 
sigma  theta  data  collection  was  interrupted.    For  those  time  periods,  the  modified 
Turner  procedure  was  used  in  order  to  establish  stability  class. 

There  is  no  standard  procedure  for  processing  on-site  met  data  into  model-ready 
format.   The  procedure  that  was  followed  was  to  modify  the  program  RAMMET, 
which  is  used  to  process  standard  NWS  data  into  model-ready  format,  into  a  form  that 
can  process  on-site  data  as  well.   The  continuity  checks  embedded  in  the  original 
RAMMET  program  have  been  disabled,  permitting  stability  class  to  be  determined  for 
discontinuous  periods  (albeit  in  24-hour  blocks).   Stability  class  determination  follows 
the  two  procedures  discussed  earlier. 

Finally,  mixing  heights  for  the  modeling  were  determined  in  the  standard  way  by 
using  the  graphs  and  tables  generated  by  Holzworth  (1972). 

As  mentioned  in  Section  D.5,  a  review  of  EPA  On-Site  Meteorological  Program 
Guidance*  indicates  that  EPA  has  recently  clarified  its  definition  of  "daytime"  and 
"nighttime"  for  the  purpose  of  stability  classification  determination.    In  addition,  EPA 
has  also  extended  its  recommendation  that  hour-to-hour  changes  in  Pasquill-Gifford 
stability  classes  not  exceed  one  category  per  hour  for  stability  classes  determined  from 
on-site  met  data  using  methods  other  than  the  Turner  (1964)  method,  such  as  various 
sigma  theta  methods.   For  the  purpose  of  these  modeling  analyses,  Eagle  Mountain 
Set  2  stability  classifications  have  been  updated  in  order  to  remain  in  compliance  with 
EPA  on-site  met  data  recommendations. 


Footnote  to  Table  6-8b,  page  6-30,  On-Site  Meteorological  Program  Guidance  for  Regulatory 
Modeling  Applications.  EPA-450/4-87-013,  revised  August  1995. 
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Attachment  D-3 
Summary  Of  Meteorological  Data 
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Eagle  Mountain  Meteorological  Data  Set  (1990-1992) 


For  each  date  in  the  year  indicated,  of  the  four  measured  variables  (wind 
direction  and  speed,  temperature,  and  sigma  theta),  those  variables  that  are 
missing  from  the  Eagle  Mountain  meteorological  data  set  are  identified.   A 
blank  indicates  that  no  data  are  available  for  that  day. 

X  :       all  data  available 
ST:  sigma  theta  data  only  missing 
3:  number  of  hours  with  one  or  more  variables  missing  (e.g.,  3) 
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81.00 

X 

X 

1992 

1992 
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121.00 

X 

1991 

1991 

122.00 

X 

1991 

1991 

123.00 

17 

JD95,1991 

JD95,1991 

124.00 

JD96,1991 

JD96,1991 

125.00 

JD97,1991 

JD97,1991 

D-3-5 


Julian 
Day 

1990 

1991 

1992 

Data  Used  for 

Set  1 

Set  2 

126.00 

JD98,1991 

JD98,1991 

127.00 
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1991 

1991 

325.00 

X 

X 

1991 

1991 

326.00 

X 

X 

1991 

1991 

327.00 

X 

X 

1991 

1991 

328.00 

X 

X 

1991 

1991 

329.00 

X 

X 

1991 

1991 

330.00 

X 

X 

1991 

1991 

331.00 

X 

X 

1991 

1991 

332.00 

X 

X 

1991 

1991 

333.00 

X 

X 

1991 

1991 

334.00 

X 

X 

1991 

1991 

335.00 

X 

X 

1991 

1991 

336.00 

X 

X 

1991 

1991 

337.00 

X 

X 

1991 

1991 

338.00 

X 

1 

1991 

1991 

339.00 

X 

X 

1991 

1991 

340.00 

X 

X 

1991 

1991 

341.00 

X 

22 

1990 

1990 
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Julian 
Day 

1990 

1991 

1992 

Data  Used  for 

Set  1 

Set  2 

342.00 

X 

1990 

1990 

343.00 

X 

1990 

1990 

344.00 

X 

1990 

1990 

345.00 

X 

10 

1990 

1990 

346.00 

X 

X 

1991 

1991 

347.00 

X 

X 

1991 

1991 

348.00 

6 

X 

1991 

1991 

349.00 

X 

X 

1991 

1991 

350.00 

X 

X 

1991 

1991 

351.00 

X 

X 

1991 

1991 

352.00 

X 

X 

1991 

1991 

353.00 

10 

X 

1991 

1991 

354.00 

X 

1991 

1991 

355.00 

X 

1991 

1991 

356.00 

X 

1991 

1991 

357.00 

X 

1991 

1991 

358.00 

X 

1991 

1991 

359.00 

X 

1991 

1991 

360.00 

8 

X 

1991 

1991 

361.00 

X 

X 

1991 

1991 

362.00 

7 

X 

1991 

1991 

363.00 

8 

X 

1991 

1991 

364.00 

2 

X 

1991 

1991 

365.00 

10 

X 

1991 

1991 

Number  of  days  in  composite  year  from  1990 

8 

32 

Number  of  days  in  composite  year  from  1991 

146 

122 

Number  of  days  in  composite  year  from  1992 

211 

211 
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Attachment  D-4 
Ozone  Limiting/ Ambient  Ratio  Methods 


# 


Ozone  Limiting/ Ambient  Ratio  Methods 

For  the  air  quality  modeling  analysis  performed  for  the  Proposed  Project,  the  one- 
hour  and  annual  average  concentrations  of  N02  have  been  computed  following  the 
revised  guidance  for  computing  these  concentrations  in  the  August  9,  1995  Federal 
Register  (60  FR  40465).   Two  separate  cases  are  considered  for  the  Proposed  Project, 
without  and  with  mitigation.   For  both  cases  the  one-hour  average  concentration  is 
computed  by  the  ozone  limiting  method  (OLM)  using  the  onsite  monitored  one-hour 
maximum  ozone  concentration  of  0. 12  ppm.   The  annual  average  concentrations  are 
calculated  using  the  ambient  ratio  method  (ARM)  with  the  national  default  value  of 
0.75  for  the  annual  average  N02/NOx  ratio. 

Sample  calculation,  the  without-mitigation  case  -  The  modeling  results  for  this  case 
show  a  maximum  one-hour  average  NOx  concentration  of  980.6  /*g/m3  (as  NO^. 
This  is  equivalent  to  a  concentration  of  0.52  ppm.   Ambient  onsite  monitoring  data 
shows  that  the  maximum  one-hour  average  ozone  concentration  is  0.12  ppm.    (This 
ozone  concentration  is  less  than  90%  of  the  maximum  NOx  concentration  0.47  ppm). 
For  this  case  the  OLM  assumes  that  the  ozone  can  immediately  convert  an  equivalent 
ppm  of  NO  to  N02,  and  an  additional  10%  of  the  NOx  is  directly  emitted  as  N02  or 
converted  from  NO  to  N02  in  the  atmosphere.   Thus  the  total  N02  concentration 
found  by  the  OLM  is  the  sum  of  the  ozone  concentration  plus  10%  of  the  NOx 
concentration.   This  gives  the  following  result  for  the  maximum  hourly  N02 
concentration: 

[N02]max>  one_hour  =  0.1  [0.52  ppm]  +  0.12  ppm  =  0.17  ppm     (project  emissions 
only) 

This  maximum  concentration  to  the  project  must  be  added  to  the  background  N02 
concentration  of  0.04  ppm.   This  gives  a  maximum  one-hour  N02  concentration  for 
the  project  plus  background  of  0.21  ppm  in  the  no-mitigation  case. 

The  annual  average  NOx  concentration  was  computed  to  be  29.59  jig/m3  (as  NOj). 
This  is  equivalent  to  a  concentration  of  0.016  ppm.   The  ARM  takes  the  annual 
average  N02  concentration  to  be  75%  of  this  level  or  0.012  ppm  of  N02  for  the 
annual  average  amount  due  to  the  project.   The  annual  average  background  N02 
concentration  of  0.003  ppm  is  added  to  the  project  amount  to  give  a  total  annual 
average  concentration  for  the  project  plus  background  of  0.015  ppm. 

The  with-mitigation  case  and  comparison  of  results  -  The  procedure  for  the  with 
mitigation  case  is  done  in  the  same  manner  as  the  without-mitigation  case.   In  the 
with-mitigation  case,  the  maximum  one  hour  NOx  concentration  was  408.3  /tg/m3. 
This  is  equivalent  to  a  concentration  of  0.22  ppm.    As  in  the  without-mitigation  case, 
the  ozone  concentration  is  less  than  90%  of  the  maximum  NOx  concentration  so  the 
same  method  applies.   This  gives  the  maximum  one-hour  N02  concentration  due  to 
the  project  as 

[NOJ^,  one_hour  =  0.1  *  [0.22  ppm]  +  0.12  ppm  =  0.14  ppm 
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Adding  the  one-hour  background  concentration  of  0.04  ppm  gives  a  total  (project  plus 
background)  maximum  one-hour  N02  concentration  of  0.18  ppm.   The  modeled 
annual-average  NOx  concentration  is  18.24  fig/m3.   This  is  equivalent  to  a 
concentration  of  0.0097  ppm.   Taking  75%  of  this  concentration  and  adding  the 
annual  average  background  of  0.003  ppm  gives  a  total  (project  plus  background) 
annual  average  N02  concentration  of  0.010  ppm. 

The  with-  and  without-mitigation  cases  are  compared  in  the  following  table. 


Modeled  Ambient  N02  Concentrations 
Project  Impacts  plus  Background  in  ppm 

Case 

One-hour  Maximum 

Annual  Average 

Without  Mitigation 

0.21 

0.015 

With  Mitigation 

0.18 

0.010 
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